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EXECUTIVE SUMMARY

MDM Transportation Consultants, Inc. (MDM) has prepared a Traffic Impact and Access Study
(TIAS) for a proposed 100-unit residential development to be located at 119 Main Street in
Grafton, Massachusetts. The location of the site relative to adjacent roadways is shown in
Figure1. This report documents existing operational and safety-related characteristics of
roadways serving the development Site, estimates development-related trip generation and
operational impacts, and identifies potential mitigation actions to support the development.

This TIAS has been developed in conformance with guidelines for preparation of traffic studies
as jointly issued by the Commonwealth of Massachusetts Executive Office of Energy &
Environmental Affairs/Massachusetts Department of Transportation (EEA/MassDOT).

The TIAS updates and supersedes prior studies and analysis conducted for a previously
approved 72-unit Fisherville Terrace 40B development as documented in a Traffic Impact
Assessment (TIA) prepared by Abend Associates in December 2008 and supplemental traffic
evaluation prepared by MDM dated February 15, 2010 (incorporated herein by reference).
MDM concludes that analysis of the currently proposed 100 unit plan for Fisherville Terrace
presents no material differences in impact relative to the prior approved plan: ample capacity
exists to accommodate projected traffic volumes, applicable safety criteria are met for sight lines
at the proposed Fisherville Terrace driveway; and proposed access and circulation elements of
the plan properly accommodate Town emergency apparatus and service vehicles.

E.1 PROJECT DESCRIPTION

The Site comprises approximately 26.2+ acres and includes undeveloped land along Main
Street. Under the proposed residential development program, the Site will include 100
residential homes. On-site parking will include approximately 200 parking spaces within
individual driveways and 19 supplemental visitor spaces along Fisherville Terrace. Site
accessf/egress is proposed a single boulevard style full access/egress driveway along Main
Street.
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.2 __STUDY AREA

This TIAS evaluates transportation characteristics of roadways and intersections that provide a
primary means of access to the Site, and that are likely to sustain a measurable level of traffic
impact from the proposed development.

Main Street (Route 122A) at Pleasant Street/Leland Hill Road
Main Street at Proposed Site Driveway

Main Street at Ferry Street

Main Street at Cross Street

Main Street at Providence Road (Route 122)

Ooogaoao

E3 SUMMARY OF ANALYSIS AND FINDINGS

Capacity analyses were conducted for each study area intersection to quantify Baseline and
future year traffic operations with and without the development for the weekday morning and
weekday evening peak hours. These time periods represent the highest activity periods of the
proposed project and the adjacent roadway system.

The analyses presented in this TIAS are based on industry-standard trip rates and methodology
published by the Institute of Transportation Engineers (ITE). Based on industry-standard trip
rates the proposed development is estimated to generate approximately 76 trips during the
weekday morning peak hour (19 entering and 57 exiting), 102 trips during the weekday evening
peak hour (64 entering and 38 exiting), and approximately 1,040 daily trips on a weekday.
Joumney to work data for the Town of Grafton served as the primary basis for distribution for
the apartment trips to/from the Site.

Capacity analyses indicates that the proposed residential development will be accommodated
well within capacity of Main Street and the area study intersections with no discernable impact
to traffic flow and at operating levels that are considered acceptable for suburban locations. The
proposed development is not expected to materially impact study area intersections and will
not result in any material changes in traffic operations in the study area between future No-
Build and Build conditions. The study intersection will continue to operate at LOS D or better
and the site driveway will operate at LOS B or better during the peak hours. Mainline traffic
along Main Street will continue to operate unimpeded with minimal delay.
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E4 RECOMMENDATIONS

MDM finds Main Street and roadways within the site vicinity can accommodate modest traffic
increases of the project. The proposed development is not expected to materially impact study
area intersections and will not result in any material changes in traffic operations in the study
area between future No-Build and Build conditions. Accordingly, no roadway improvements
are warranted to accommodate the project. However, several mitigation actions are identified
to support the project which include (a) access/egress improvements and (b) pedestrian
accommodations as summarized below.

Accesstggess Improvements

o Driveway Design. The driveway width and curb radii between the proposed Site
Driveway and Main Street has been designed to accommodate the Town’s largest fire
apparatus (ladder truck) and single unit delivery vehicles. AutoTurn graphics for the
ladder truck are provided in the Appendix. Signs and pavement markings that are
compliant with the Manual on Uniform Traffic Control Devices (MUTCD) are shown on
the approach to Main Street including a STOP sign (R1-1) and STOP line pavement
markings.

O Sight Line Triangles. With selective clearing and grading as part of the installation of the
Site driveway the available sight lines will satisfy the recommended sight line
requirements from AASHTO. Plantings (shrubs, bushes) and structures (walls, fences,
etc.) shall be maintained at a height of 2 feet or less within the sight lines in vicinity of
the Site Driveway intersection with Main Street and at all internal intersections to
provide unobstructed sight lines.

Pedestrian Accommodations

O Pedestrian Connections. The Site Plan incorporates sidewalks along Fisherville Terrace
that connect the proposed homes to the existing sidewalk system along Main Street.

o Crosswalk Design. All on-site crosswalks should be installed 4 feet after any proposed
STOP line pavement markings. This includes the two crosswalks at the internal 4-way
STOP location and the crosswalk on the Fisherville Terrace approach to Main Street.
Furthermore, all crosswalks shall be designed to be a minimum of 6-feet wide to be
compliant with the MUTCD and shall include the appropriate pedestrian crossing signs.
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O Main Street at Fisherville Terrace Pedestrian Crossing. MassDOT is currently designing the
reconstruction of Main Street (Project 607903) between Providence Road and the Sutton
Town Line that is scheduled to begin in the spring/summer of 2021. The project will
include pavement reclamation, sidewalk reconstruction, new sidewalk construction,
minor geometric intersection improvements, and related work. To complement the
existing sidewalk sections in the area that currently end along the southern side of Main
Street near the Site and pending MassDOT improvements, the Proponent will work with
the Town to provide a new ADA compliant pedestrian crossing at the intersection of
Main Street and the proposed Fisherville Terrace. MDM recommends that design of the
crosswalk include appropriate controls, signs and markings that comply with current
guidance under the Manual on Uniform Traffic Control Devices (MUTCD).

E.5 CONCLUSIONS

In summary, the proposed residential development will be accommodated well within capacity
of Main Street and the area study intersections with no discernable impact to traffic flow and at
operating levels that are considered acceptable for suburban locations. The proposed
development is not expected to materially impact study area intersections and will not result in
any material changes in traffic operations in the study area between future No-Build and Build
conditions.  Accordingly, no roadway improvements are warranted to accommodate the
project. Proposed access access/egress improvements and pedestrian accommodations as
outlined in the Conclusions and Recommendations section of this report will adequately mitigate
the project impacts.
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1.0 INTRODUCTION

MDM Transportation Consultants, Inc. (MDM) has prepared a Traffic Impact and Access Study
(TLAS) for a proposed 100-unit residential development to be located at 119 Main Street in
Grafton, Massachusetts. The location of the site relative to adjacent roadways is shown in
Figure1l. This report documents existing operational and safety-related characteristics of
roadways serving the development Site, estimates development-related trip generation and
operational impacts, and identifies potential mitigation actions to support the development.

This TIAS has been developed in conformance with guidelines for preparation of traffic studies

as jointly issued by the Commonwealth of Massachusetts Executive Office of Energy &
Environmental Affairs/Massachusetts Department of Transportation (EEA/MassDOT).

1.1 PROPOSED DEVELOPMENT

The Site comprises approximately 26.2+ acres and includes undeveloped land along Main
Street. Under the proposed residential development program, the Site will include 100
residential homes. On-site parking will include approximately 200 parking spaces within
individual driveways and 19 supplemental visitor spaces along Fisherville Terrace. Site
access/egress is proposed a single boulevard style full access/egress driveway along Main
Street. The preliminary Site layout plan prepared by Turning Point Engineering is presented in
Figure 2.
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1.2 STUDY METHODOLOGY

This transportation impact and access evaluation is conducted in accordance with
EEA/MassDOT guidelines and consists of several steps. The first step documents existing
conditions in the transportation study area including an inventory of roadway geometry,
observed traffic volumes, public transportation, and safety characteristics. Next, future year
traffic conditions are forecast that account for other planned area developments, normal area
growth, and development-related traffic increases. The third step quantifies operating
characteristics of the study intersection. Specific attention is given to the incremental impacts of
the proposed development. Finally, improvements are identified to address specific
development-related requirements as needed.

1.3 STUDY AREA

This TIAS evaluates transportation characteristics of roadways and intersections that provide a
primary means of access to the Site, and that are likely to sustain a measurable level of traffic
impact from the proposed development. The study area includes the following intersections, as
shown on Figure 1:

Main Street (Route 122A) at Pleasant Street/Leland Hill Road
Main Street at Proposed Site Driveway

Main Street at Ferry Street

Main Street at Cross Street

Main Street at Providence Road (Route 122)

0O O0Oaoo
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2.0 BASELINE CONDITIONS

In order to provide a basis for quantifying the transportation impacts of the development, the
Baseline roadway system and the baseline traffic operations of study area roadways were
reviewed. This section describes the existing traffic characteristics and operations of roadways
and intersection within the study area. Specifically, this section presents an overview of
baseline traffic volumes, an inventory of crash data and accounting of public transportation
systems serving the area.

2.1 STUDY AREA ROADWAY NETWORK

The study area roadways, intersection, and pedestrian facilities are described briefly in this
section along with area roadway commitments by others. A general description of the physical
roadway, intersection features, and pedestrian accommodations is provided. The study area
and intersection are depicted in Figure 1.

2.1.1 Roadways
Main Street (Route 122A)

Main Street (Route 122A) is generally an east-west roadway under local (Town) jurisdiction
within the study area. Main Street is classified by the MassDOT as an Urban Minor Arterial
roadway, and it provides a connection between Providence Street and the town of Millbury to
the west and Providence Road (Route 122) to the east. Main Street provides one travel lane in
each direction separated by a double yellow centerline and paved shoulders within the study
area. The posted (regulatory) speed limit on Main Street in the study area is 30 mph in both
travel directions. Sidewalks are provided along both sides of Main Street through the Site. Land
uses along Main Street in the study area are primarily residential uses, several commercial
properties, and South Grafton Elementary School.

MDM
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Providence Road (Route 122)

Providence Road (Route 122) is generally north-south roadway under State jurisdiction within
the study area and provides a connection between Route 140 to the north and the town of
Northbridge to the south. Providence Road is classified as an Urban Principal Arterial
Roadway, and it provides one travel lanes in each direction separated by a double yellow
centerline. Land uses along Providence Road in the study area includes residential uses and
commercial properties.

Cross Street

Cross Street is generally northeast-southwest roadway under local jurisdiction within the study
and provides a connection between Providence Road (Route 122) to the north to Main Street
(Route 122A) to the south. Cross Street provides a single travel lane in each direction separated
by a double yellow centerline. Land uses along Cross Street in the study area are primarily
residential uses.

Pleasant Street

Pleasant Street is generally a north-south roadway under local jurisdiction within the study area
that provides a connection from Route 122 to the north and Main Street (Route 122A) to the
south. Pleasant Street is classified as a Major Collector Roadway, and it provides one travel lane
in each direction separated by a double yellow centerline. Land uses along Pleasant Street are
primarily residential uses.

2.1.2 Intersections

Main Street at Pleasant Street/Leland Hill Road

Main Street meets Pleasant Street and Leland Hill Road to form a four-legged, unsignalized
intersection under local jurisdiction. The Leland Hill and Pleasant Street approaches provide a
single lane and operate under “STOP” sign control. The Main Street approaches to the
intersection provide a single travel lane. Sidewalks and a crosswalk are provided along the
northern side of the intersection. Uses at the intersection include residential homes and a small
retail plaza.

Main Street at Ferry Street

Ferry Street meets Main Street to form a three-legged, unsignalized intersection under local
jurisdiction. The Ferry Street northbound approach provides a single turn lane and operates
under “STOP” sign control. The Main Street approaches to the intersection provide a single
travel lane. Sidewalks are provided along both sides of Main Street and a crosswalk is provided
across the Main Street westbound approach. Uses at the intersection include residential homes,
a local church, and South Grafton Elementary School.

MDM
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Main Street at Cross Street

Cross Street meets Main Street to form a three-legged, unsignalized intersection under local
jurisdiction. The Cross-Streetprovides a single turn lane and operates under “STOP” sign
control. The Main Street approaches to the intersection provide a single travel lane. Sidewalks
are provided along the northern side of Main Street and crosswalks are provided. Uses at the
intersection include a residential home and a small retail plaza.

Providence Road (Route 122) at Main Street

Main Street meets Providence Road to form a three-legged, unsignalized intersection under
local jurisdiction. The Main Street approach provides a separate left and right turn lane and
operates under “STOP” sign control. The Providence Road approaches to the intersection
provide a single travel lane. Sidewalks are provided along the eastern side of Providence Road
and the northern side of Main Street, but crosswalks are not provided. Uses at the intersection
include residential homes and a gas station with convenience market.

2.2 BASELINE TRAFFIC VOLUMES

Traffic-volume data used in this study were obtained by mechanical and manual methods in
October 2020. Automatic traffic recorder counts (ATRs) were conducted along Main Street
while manual turning movement counts {TMCs) were conducted at the study intersections.
Traffic data were collected during the weekday moming (7:00 to 9:00 AM) and weekday
evening (4:00 to 6:00 PM) peak periods. These hours represent the combination of busiest
activity periods for the proposed use and the adjacent roadway network.

2.2.1 Daily Traffic

In addition to TMC data described above, daily traffic volumes were obtained along Main Street
adjacent to 119 Main Street (Site). This data is summarized in Table 1 and are discussed below.

TABLE 1
BASELINE TRAFFIC VOLUME SUMMARY
MAIN STREET ADJACENT TO SITE

Peak Hour
Daily Percent Peak Hour Peak Flow Directional
Time Period Volume (vpd)! Daily Traffic Volume (vph)® Direction®*  Volume (vph)
Weekday Morning Peak Hour 6,410 7% 450 51% EB 230
Weekday Evening Peak Hour 6,410 9% 580 50% EB/WB 293

"Two-way daily traffic expressed in vehicles per day adjusted for pre-Covid 19 pandemic by 23% AM, 17% PM, and 16% Daily.
IThe percent of daily traffic that occurs during the peak hour.

Two-way peak-hour volume expressed in vehicles per hour.

4EB = Eastbound, WB = Westbound
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As summarized in Table 1, the weekday daily traffic volume on Main Street adjacent to the Site
is approximately 6,410 vehicles per day (vpd) on a weekday with travel patterns slightly
directional eastbound during the weekday moming peak hour and split 50/50 during the
weekday evening peak hour. Peak hour traffic flow on Main Street is between 450 and 580
vehicles per hour (vph) during the weekday momning and weekday evening peak hours
representing approximately 8 percent of the daily traffic flow.

2.2.2 Peak-Hour Volumes

Peak-hour traffic volumes at the study area intersections were collected in October 2020. A
review of historical traffic data indicates that peak hour traffic volumes collected in October
2020 remain below normal average conditions due to the Covid-19 pandemic. Accordingly, the
weekday moming traffic volumes have been adjusted by 23%, the weekday evening peak hour
have been adjusted by 17% to represent average traffic volume conditions. The weekday
morning and weekday evening peak hour traffic volumes for the study intersections are shown
in Figure 3. Traffic count data, and MassDOT permanent count station data are provided in the
Appendix.

23 MEASURED TRAVEL SPEEDS

Vehicle speeds were obtained for the Route 122A (Main Street) eastbound and westbound travel
directions using an ATR equipped with radar. Table2 summarizes the average and
85t percentile speeds for Route 122A located adjacent to the Site. Field data are provided in the
Attachments. These speed data provide a basis for determining appropriate sight lines for the
proposed driveway.

TABLE 2
SPEED STUDY RESULTS - Route 122A
Travel Speed
Travel Posted Speed 85t
Direction Limit Average! Percentile?
Eastbound 30 33 37
Westbound 30 32 34

1 Arithmetic Mean.
2The speed at or below which 85 percent of the vehicles are traveling.

As summarized in Table 2, the mean (average) travel speed on Route 122A eastbound and
westbound was observed to be 33 mph and 32 mph respectively; the 85% percentile travel speed
eastbound and westbound was observed to be 37 mph and 34 mph respectively. The speed
data sets the basis for the sight line review in the subsequent section of this report.

10

MDM

G:\Projects\ 527 - Grafton 40B\ Documents\ 527 TIAS01_Final.doc



paaasu mydu [y -2u] ‘ummsun]) vogeuodnren) A Aq @ miridon
Smpz0svIL £75 oN 3nq
0202 3290130 318QY

SIUWIN[O A d1JJed [, INOH Yedd
suonIpuo)) utpeseq 0707

s1aaui8uy 2 s1auue|]
“ONI ‘SLNVIT11SNOD NOLLV.IMOJSNVIL 2@ HZ

€ 2an31yy
[anoH yead Bujuaaz Aepyoapm | 2|q16116eN =193N b s ”_ﬁ,%zhu_sw
‘S3LON g
ezl 23 xa
@ o x
8 3 BE
(XA - — 6
S8 | ozz +— ¢z o0 b DOV | — gaz
.—Fv —e Z — \( JLU +— 192 \/\ Lh—o 09 @325
2% UIEn
|t mFH«v a1 rz - z— (1
28 |ow o3 29 — 99z — a0
ez |8* 6=
g
8 @0 @3
53 ]
44 85 g2
-
[ inoy yeaq Bujuiow Aepyaapi | W
2. oa
el 2 3 8T
- a=
mm A_goz <+ }61 38 gy NS3 |- L0z
L [y A - A, JL| Zz A JIL | 22| eens
6l — uley
M._.ﬁ L= N0 9 a1
g8 L
)
=
8

Ry
wans
s5019)
joans

ueses|d

2 syasnyopssopy ‘uoyviD
Apmg ssa2ay pun jondwf Siffva




2.4 _SAFETY

Crash data were obtained from the MassDOT Online Crash Portal for the five-year period
2015 through 2019 to identify crash trends and safety characteristics for study area intersections.
In addition, review of the MassDOT high crash cluster mapping was conducted to determine
locations listed as eligible for Highway Safety Improvement Program (HSIP) evaluation and
funding. Crash data for the study intersections is summarized in Table 3 with detailed data
provided in the Appendix.

Crash rates were calculated for the study area intersections as reported in Table 3. This rate
quantifies the number of crashes per million entering vehicles. MassDOT has determined the
official District 3 (which includes the town of Grafton) crash rate to be 0.61 for unsignalized
intersections. This rate represents MassDOT's “average” crash experience for District3
communities and serves as a basis for comparing reported crash rates for the study
intersections. Where calculated crash rates notably exceed the District average, some form of
safety countermeasures may be warranted.

11
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TABLE 3

INTERSECTION CRASH SUMMARY - 2015 THROUGH 2019!

INTERSECTION
Main Street at
Providence Rd at Pleasant St/ Main Street at Main Street at
Data Category Main St Leland Hill Rd Cross Street Ferry Street

Traffic Control Unsignalized Unsignalized Unsignalized Unsignalized
Crash Rate? 0.29 0.58 0.12 0.06
District 3 Avg? 0.61 0.61 0.61 0.61
Year:

2015 2 1 0 0

2016 2 4 0 0

2017 3 2 1 0

2018 2 3 0 0

2019 0 1 o 1

Total 9 11 1 1
Type:

Angle 2 8 0 0

Rear-End 2 3 1 1

Head-On 1 0 0 0

Sideswipe 1 0 0 0

Single Vehicle 3 0 ] 0

Other/Unknown 0 0 0 0
Severity:

P. Damage Only 4 5 0 1

Personal Injury 5 6 1 0

Fatality 0 0 0 0
Conditions:

Dry 9 9 1 1

Wet 0 1 0 0

Snow 0 1 0 0

Other 0 0 0 0
Time:

7:00 to 9:00 AM 1 1 0 H

4:00 to 6:00 PM 3 1 0 0

Rest of Day 5 9 1 1

1Source: MassDOT Crash Database

2 Crashes per million entering vehicles
3 District 3 averages = 0.61 {unsignalized)

12
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As summarized in Table 3:

0 Providence Road at Main Street. Nine (9) crashes were reported for the intersection
resulting crash rate of 0.29 which is below the District 3 average crash rate for
unsignalized intersections. The majority of the reported crashes at the intersection were
single vehicle type (33%) three (3) crashes were rear-end/sideswipe type, two (2) of the
crashed were angle type, and the remaining crash was a head-on type collision. The
majority resulted in injury type accidents (56%) with approximately all of the crashes
occurring under dry roadway conditions and 44 percent occurring during the peak
hours. There were no reported fatalities or pedestrian related crashes at this location.

o Main Street at Pleasant Street/Leland Hill Road. Eleven (11) crashes were reported for
intersection resulting crash rate of 0.58 which is just below the District 3 average crash
rate for unsignalized intersections. The reported crashes at the intersection included
eight (8) angle type and three (3) rear-end type collisions. The majority resulted in
injury type accidents (55%) with approximately 18 percent occurring during the peak
hours. There were no reported fatalities or pedestrian related crashes at this location.

B Main Street at Cross Street. One (1) crash was reported for the intersection. The crash
was a rear-end on type crash under dry roadway conditions outside the peak hours
which resulted in an injury type crash.

0 Main Street at Ferry Street. One (1) crash was reported for the intersection. The crash
was a rear-end on type crash under dry roadway conditions outside the peak hours
which resulted in property damage only.

In summary, based on extensive review of Local crash data and MassDOT crash data, the study
intersections all experienced crash rates at or below the District 3 averages and none of the
intersection are listed as HSIP locations; therefore, no immediate safety countermeasures are
warranted based on the crash history at the study intersections.

2.5 SIGHT LINE ANALYSIS

The evaluation documents existing sight distances for vehicles entering or exiting the proposed
Site driveway at its intersection with Main Street with comparison to American Association of
State Highway and Transportation Officials’ (AASHTO)! recommended guidelines for the
regulatory (posted) speed limit and observed 85% percentile travel speeds.

The AASHTO standards reference two types of sight distance that are relevant at the proposed
site driveway intersection with Main Street: stopping sight distance (S5D) and intersection sight
distance (ISD). Sight lines for critical vehicle movements at the Main Street and site driveway
intersection were compared to minimum SSD and ISD recommended for the posted and
observed travel speeds along Main Street.

'A policy on Geometric Design of Highways and Streets, American Association of State Highway and Transportation Officials

(AASHTO), 2018.
MDM
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Stopping Sight Distance

Sight distance is the length of roadway visible to the motorist to a fixed object. The minimum
sight distance available on a roadway should be sufficiently long enough to enable a below-
average operator, traveling at or near a regulatory speed limit, to stop safely before reaching a
stationary object in its path, in this case, a vehicle exiting from the site driveway onto Main
Street or a vehicle on Main Street slowing to turn into the site driveway. The S5D criteria are
defined by AASHTO based on design and operating speeds, anticipated driver behavior and
vehicle performance, as well as physical roadway conditions. SSD includes the length of
roadway traveled during the perception and reaction time of a driver to an object, and the
distance traveled during brake application on wet, level pavements. Adjustment factors are
applied to account for roadway grades.

55D was estimated in the field using AASHTO standards for driver's eye (3.5 feet) and object
height equivalent to the taillight height of a passenger car (2.0 feet) for the eastbound and
westbound Main Street approaches to the proposed primary site driveway. Table 4 presents a
suminary of the available SSD for the Main Street segments approaching the proposed site
driveway and AASHTO's recommended SSD for the regulatory (posted) speed limit and
observed travel speeds.

TABLE 4
STOPPING SIGHT DISTANCE SUMMARY
MAIN STREET APPROACHES TO SITE DRIVEWAY

AASHTO Recommended!
Approach/ Regulatory 85t Percentile
Travel Direction Available S5D Speed Limit? Travel Speed?
Eastbound 800+ Feet 200 Feet 270 Feet
Westbound 450+ Feet 200 Feet 240 Feet

! Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height
of eye of 3.5 feet to object height of 2.0 feet and adjustments for roadway grade were applicable.

2Regulatory Speed Limit is 30 mph EB and WB.

385t Percentile travel speed is 37 mph EB and 34 mph WB.

As summarized in Table 4, analysis results indicate that the available sight lines at the
approaches to the Site Driveway will exceed AASHTO's recommended SSD criteria for the
eastbound and westbound travel directions along Main Street based on the regulatory (posted)
speed limit and observed 85 percentile travel speeds.

14
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Intersection Sight Distance

Clear sight lines provide sufficient sight distance for a stopped driver on a minor-road approach
to depart from the intersection and enter or cross the major road. As stated under AASHTO's
Intersection Sight Distance (ISD) considerations, “...If the available sight distance for an entering
...vehicle is at least equal to the appropriate stopping sight distance for the major road, then drivers have
sufficient sight distance to avoid collisions...To enhance traffic operations, intersection sight distances
that exceed stopping sight distances are desirable along the major road.” AASHTO's ISD criteria are
defined into several “cases”. In this case, the proposed site driveway approach to the
intersection will be under “STOP” control and the ISD in question relates to the ability to turmn
left or right onto Main Street.

Available ISD was estimated in the field using AASHTO standards for driver’s eye (3.5 feet),
object height (3.5 feet) and decision point (8 to 14.5 feet from edge of travel way) looking east
and west from the proposed driveway onto Main Street. Table 5 presents a summary of the
available ISD for the departures from the proposed site driveway and AASHTO's
recommended ISD.

TABLE 5
INTERSECTION SIGHT DISTANCE SUMMARY
SITE DRIVEWAY DEPARTURE TO MAIN STREET

AASHTO Minimum! AASHTO Ideal!
Approach/ 85t Percentile Regulatory
Travel Direction Available ISD Travel Speed? Speed Limit?
Looking East 4104+ Feet 240 Feet 335 Feet
Looking West 800+ Feet 270 Feet 290 Feet

1Recommended sight distance based on AASHTO, A Policy on Geometric Design of Highways and Streets. Based on driver height
of eye of 3.5 feet and an object height of 3.5 feet. Minimum value as noted represents SSD per AASHTO guidance. Adjustments
for driveway grade have been made as needed.

285% Percentile travel speed is 37 mph EB and 34 mph WB.

3Regulatory (posted) speed limit is 35 mph.

The results of the ISD analysis presented in Table 5 indicates that the with selective clearing
and grading as part of the installation of the site driveway the available sight lines will satisfy
the recommended sight line requirements from AASHTO. MDM recommends that any new
plantings (shrubs, bushes) or physical landscape features to be located within driveway sight
lines should also be maintained at a height of 2 feet or less above the adjacent existing roadway
grade to ensure unobstructed lines of sight.
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3.0 FUTURE CONDITIONS

Evaluation of the proposed development impacts requires the establishment of a future baseline
analysis condition. This section estimates future roadway and traffic conditions with and
without the proposed development. To be consistent with EEA/MassDOT guidelines, a seven-
year planning horizon was selected.

To determine the impact of Site-generated traffic volumes on the roadway network under
future conditions, baseline traffic volumes in the study area were projected to a future year
condition. Traffic volumes on the roadway network at that time, in the absence of the
development (that is, the No-Build condition), would include existing traffic, new traffic due to
general background traffic growth, and traffic related to specific development by others that is
currently under review at the local and/or state level. Consideration of these factors resulted in
the development of No-Build traffic volumes. Anticipated Site-generated traffic volumes were
then superimposed upon these No-Build traffic-flow networks to develop future Build
conditions.

The following sections provide an overview of future No-Build traffic volumes, and projected
Build traffic volumes.

3.1 BACKGROUND TRAFFIC GROWTH

Background traffic includes demand generated by other planned developments in the area as
well as demand increases caused by external factors. External factors are general increases in
traffic not attributable to a specific development and are determined using historical data.

3.1.1 Historical Area Growth

Nearby permanent count station data published by MassDOT indicates a 0.8 percent per year
growth rate. For purposes of this evaluation, a 1-percent compounded annual growth rate was
used (7.2 percent increase over a 7-year horizon). This growth rate is consistent with historic
rates and is also expected to account for any small fluctuation in hourly traffic as may occur
from time to time in the study area and traffic associated with other potential small
developments or vacancies in the area. MassDOT permanent count station data and

background growth calculations are provided in the Appendix.
16
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3.1.2 Background Development-Related Growth

Development of future No-Build traffic volumes considers traffic generated through the study
area from other specific area developments. A review of the areas projects and the MEPA
project database indicates that there is no development project in the area that may increase
baseline traffic at the study intersections.

3.2 NO-BUILD TRAFFIC VOLUMES

To account for future traffic growth along the corridor, the 1-percent annual growth rate was
applied to Baseline traffic volumes over a seven-year period. Future 2027 No-Build traffic
volumes are displayed in Figure 4.

3.3 SITE-GENERATED TRAFFIC - ITE BASIS

Future Build condition traffic volumes were developed by estimating the number of peak-hour
trips expected to be generated by the proposed development and distributing this additional
traffic onto the local roadway network. These future development-related trips were added to
future No-Build traffic volumes to evaluate future traffic operations with the proposed
residential development in place. The methodology utilized to estimate the future trip-
generation characteristics of the proposed development are summarized below.

In accordance with EEA/MassDOT guidelines, the traffic generated by the proposed
development was estimated using trip rates published in ITE’s Trip Generation for the Land Use
Code (L.UC) based on trip rates for the closest land use code Single Family Detached Housing -
(LUC 210). Table 6 presents the trip-generation estimates for the proposed development based
on ITE methodology with appropriate adjustments to reflect net new trip activity. Detailed trip
generation calculations are provided in the Appendix.
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TABLE 6

TRIP-GENERATION SUMMARY
Single Family Duplex
Peak Hour/Direction {100 Homes)
Weekday Morning Peak Hour:
Entering 19
Exiting 57
Total 76
Weekday Evening Peak Hour:
Entering 64
Exiting 38
Total 102
Daily (24 Hours): 1,040

Source: ITE Trip Generation, Tenth Edition; 2017.
ITE LUC 210 - Single Family Detached Housing applied to 100 homes.

As summarized in Table 6, based on industry-standard trip rates the proposed development is
estimated to generate approximately 76 trips during the weekday morning peak hour
(19 entering and 57 exiting), 102 trips during the weekday evening peak hour (64 entering and
38 exiting), and approximately 1,040 daily trips on a weekday.

3.4 TRIP DISTRIBUTION AND ASSIGNMENT

The directional distribution of development-generated trips on the roadway network is a
function of a number of variables including local area populations and the efficiency of the
roadways leading to the Site. Jourmney to work census data served as the primary basis for
determining the trip distribution pattern for the proposed development. Trip distribution is
quantified in Figure 5 and the accompanying calculations are provided in the Appendix.

Development-related trips for the proposed Site are assigned to the roadway network using the
ITE trip-generation estimates shown in Table 6 and the distribution patterns for the Site.
Development-related trip tracings at each intersection approach for the weekday morning and
weekday evening peak hours are quantified in Figure 6.

3.5 BUILD TRAFFIC VOLUMES

Future Build condition traffic volumes were arrived at by adding development-specific traffic
volumes to the 2027 No-Build conditions. The resulting 2027 Build condition traffic-volume
networks for the weekday morning and weekday evening peak hours are displayed in Figure 7.
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4.0 TRAFFIC OPERATIONS ANALYSIS

Intersection capacity analyses for the primary study intersections are presented in this section
for the Baseline, No-Build, and Build traffic-volume conditions. Capacity analyses, conducted
in accordance with EEA/MassDOT guidelines, provide an index of how well the roadway
facilities serve the traffic demands placed upon them. The operational results provide the basis
for recommended access and roadway improvements in the following section.

4.1 CAPACITY ANALYSIS PROCEDURES

Capacity analysis of intersections is developed using the Synchro® computer software, which
implements the methods of the Highway Capacity Manual 6% Edition (HCM). The resulting
analysis presents a level-of-service (LOS) designation for individual intersection movements.
The LOS is a letter designation that provides a qualitative measure of operating conditions
based on several factors including roadway geometry, speeds, ambient traffic volumes, traffic
controls, and driver characteristics. Since the LOS of a traffic facility is a function of the traffic
flows placed upon it, such a facility may operate at a wide range of LOS, depending on the time
of day, day of week, or period of year. A range of six levels of service are defined on the basis of
average delay, ranging from LOS A (the least delay) to LOS F (delays greater than 50 seconds
for unsignalized movements). The specific control delays and associated LOS designations are
presented in the Appendix.

4.2 INTERSECTION CAPACITY ANALYSIS RESULTS

Capacity analysis results for the weekday morning and weekday evening peak hours for the
study intersections are described below, with detailed analysis results presented in the
Appendix.

4.2.1 Level of Service Analysis

The capacity analysis results for the intersections in the study area are summarized in Table 7
and Table 8 for the weekday momning and weekday evening peak hours, respectively.
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TABLE 7

INTERSECTION CAPACITY ANALYSIS RESULTS

WEEKDAY MORNING PEAK HOUR

2020 Baseline 2027 No-Build 2027 Build
Period Approach vfct  Delay? LOS vic Delay  LOS v/c Delay LOS
Main Street at Eastbound 0.05 <5 A 0.06 <5 A 0.06 <5 A
Pleasant Street! Westbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
Leland Hill Road NB Exit 0.25 16 C 029 18 C 031 19 C
SB Exit 0.13 13 B 0.15 14 B 0.19 15 C
Main Street at Eastbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
Ferry Street Woestbound 0.01 <5 A 0.01 <5 A 0.01 <5 A
NB Exit 0.09 12 B 0.10 12 B 0.11 13 B
Main Street af Eastbound 0.02 <5 A 0.03 <5 A 0.03 <5 A
Cross Street Westbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
SB Exit 0.07 10 B 0.07 11 B 0.08 11 B
Providence Road at Northbound 0.15 <5 A 0.16 <5 A 0.16 <5 A
Main Street Southbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
EB L Exit 0.06 23 C 0.07 26 D 0.09 27 C
EB R Exit 0.27 11 B 0.30 12 B 0.32 12 B
Main Strest at NB Exit nfal n/a n/a n/a nfa nfa 0.11 12 B
Site Driveway Eastbound n/a nfa nfa nfa nfa nfa 0.00 <5 A
Westbound n/a n/a nfa nfa nfa n/a 0.01 <5 A
Volume-to-capacity ratio
2Average control delay per vehicle (in seconds)
ILevel of service
“n/a = not applicable
20
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TABLE 8

INTERSECTION CAPACITY ANALYSIS RESULTS

WEEKDAY EVENING PEAK HOUR

2020 Baseline 2027 No-Build 2027 Build
Period Approach v/ Delay? LOS vic Delay LOS vic Delay LOS
Main Street at Eastbound 0.05 <5 A 0.06 <5 A 0.06 <5 A
Pleasant Street! Westbound .02 <5 A 0.02 <5 A 0.02 <5 A
Leland Hill Road NB Exit 0.20 20 C 0.24 22 C 0.25 23 C
SB Exit 0.35 20 C 041 22 C 0.55 30 D
Main Street at Eastbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
Ferry Street Westbound  0.02 <5 A 0.03 <5 A 0.03 <5 A
NB Exit 0.18 15 B 021 16 C 0.22 17 C
Main Street at Eastbound 0.05 <5 A 0.05 <5 A 0.06 <5 A
Cross Street Westbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
SB Exit 0.14 12 B 0.15 12 B 0.18 12 B
Providence Road at Northbound 024 <5 A 027 <5 A 029 <5 A
Main Street Southbound 0.00 <5 A 0.00 <5 A 0.00 <5 A
EB L Exit® 0.10 20 B 0.13 22 C 0.14 24 C
EB R Exit 0.42 16 C 047 18 C 0.49 18 C
Main Street at SB Exit n/fat n/a nfa n/a nfa nfa 0.09 14 B
Site Driveway Eastbound n/a nfa nja n/a nfa nfa 0.00 <5 A
Westbound nfa nfa n/a nfa nfa nfa 0.03 <5 A
'Volume-to-capacity ratio
2Average control delay per vehicle (in seconds)
HLevel of service
n/a = not applicable

{Calibrated based on a delay study conducted for the weekday evening peak hour.
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As summarized in Table 7 and Table 8:

O Main Street at Pleasant Street/Leland Road. Under future Build conditions, the Pleasant
Street and Leland Hill Road approaches to Main Street will operate below capacity at
LOS D or better during the weekday morning and evening peak hours. Mainline
movement along Main Street will continue to operate unimpeded at LOS A during the
weekday morning and evening peak hours.

O Main Street at Ferry Street. Under future No-Build conditions, the northbound Ferry
Street approach to Main Street will operate below capacity at LOS C or better during the
weekday morning and evening peak hours. The project will have a nominal impact on
operations this intersection under Build condition. Mainline movement along Main
Street will continue to operate unimpeded at LOS A during the weekday morning and
evening peak hours.

O Main Street at Cross Street. Under future No-Build conditions, the southbound Cross
Street approach to Main Street has been calculated to operate at LOS B or better during
the weekday morning and evening peak hours. The project will have a nominal impact
on operations this intersection under Build condition. Mainline movement along Main
Street will continue to operate unimpeded at LOS A during the weekday moming and
evening peak hours.

O Providence Road at Main Street. Under future No-Build conditions, left and right tumn
movements from Main Street onto Providence Road have been calculated to operate at
LOS C or better during the weekday morning and evening peak hour. The project will
have a nominal impact on operations this intersection under Build condition. Mainline
movement along Providence Road will continue to operate unimpeded at LOS A during
the weekday morning and evening peak hours.

a Main Street at Site Driveway. Under Build conditions, the proposed Site Driveway
approach to Main Street will operate below capacity at LOS B or better during the peak
hours. Mainline movement along MainStreet will continue to operate unimpeded at
LOS A during the weekday morning and evening peak hours.

In summary, the proposed development is not expected to materially impact study area
intersections and will not result in any material changes in traffic operations in the study area
between future No-Build and Build conditions. Accordingly, no roadway improvements are
warranted to accommodate the project. Proposed access access/egress improvements and
pedestrian accommodations as outlined in the Conclusions and Recommendations section of this
report will adequately mitigate the project impacts.
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5.0 RECOMMENDATIONS AND CONCLUSIONS

5.1 RECOMMENDATIONS

MDM finds Main Street and roadways within the site vicinity can accommodate modest traffic
increases of the project. The proposed development is not expected to materially impact study
area intersections and will not result in any material changes in traffic operations in the study
area between future No-Build and Build conditions. Accordingly, no roadway improvements
are warranted to accommodate the project. However, several mitigation actions are identified
to support the project which include (a) access/egress improvements and (b) pedestrian
accommodations as summarized below.

Access/Egress Improvements

0 Driveway Design. The driveway width and curb radii between the proposed Site
Driveway and Main Street has been designed to accommodate the Town's largest fire
apparatus (ladder truck) and single unit delivery vehicles. AutoTurn graphics for the
ladder truck are provided in the Appendix. Signs and pavement markings that are
compliant with the Manual on Uniform Traffic Control Devices (MUTCD) are shown on
the approach to Main Street including a STOP sign (R1-1) and STOP line pavement
markings.

o Sight Line Triangles. With selective clearing and grading as part of the installation of the
Site driveway the available sight lines will satisfy the recommended sight line
requirements from AASHTO. Plantings (shrubs, bushes) and structures (walls, fences,
etc.) shall be maintained at a height of 2 feet or less within the sight lines in vicinity of
the Site Driveway intersection with Main Street and at all internal intersections to
provide unobstructed sight lines.

23

MDM

G:\Projects\ 527 - Grafton 40B\ Documents 527 TIAS01_Final.doc



Pedestrian Accommodations

o Pedestrian Connections. The Site Plan incorporates sidewalks along Fisherville Terrace
that connect the proposed homes to the existing sidewalk system along Main Street.

o Crosswalk Design. All on-site crosswalks should be installed 4 feet after any proposed
STOP line pavement markings. This includes the two crosswalks at the internal 4-way
STOP location and the crosswalk on the Fisherville Terrace approach to Main Street.
Furthermore, all crosswalks shall be designed to be a minimum of 6-feet wide to be
compliant with the MUTCD and shall include the appropriate pedestrian crossing signs.

O Main Street at Fisherville Terrace Pedestrian Crossing. MassDOT is currently designing the
reconstruction of Main Street (Project 607903) between Providence Road and the Sutton
Town Line that is scheduled to begin in the spring/summer of 2021. The project will
include pavement reclamation, sidewalk reconstruction, new sidewalk construction,
minor geometric intersection improvements, and related work. To compliment the
existing sidewalk sections in the area that currently end along the southern side of Main
Street near the Site and pending MassDOT improvements, the Proponent will work with
the Town to provide a new ADA compliant pedestrian crossing at the intersection of
Main Street and the proposed Fisherville Terrace. MDM recommends that design of the
crosswalk include appropriate controls, signs and markings that comply with current
guidance under the Manual on Uniform Traffic Control Devices (MUTCD).

5.2 CONCLUSIONS

In summary, the proposed residential development will be accommodated well within capacity
of Main Street and the area study intersections with no discernable impact to traffic flow and at
operating levels that are considered acceptable for suburban locations. The proposed
development is not expected to materially impact study area intersections and will not result in
any material changes in traffic operations in the study area between future No-Build and Build
conditions.  Accordingly, no roadway improvements are warranted to accommodate the
project. Proposed access accessfegress improvements and pedestrian accommodations as
outlined in the Conclusions and Recommendations section of this report will adequately mitigate
the project impacts.
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MDM Transportation Consultants, Inc.
28 Lord Road, Suite 280

EMV: Main Street (Route 122A)
East of Pleasant Street

Mariborough, MA, 01752

Page 1

Grafton, MA
Site Code: 527
Station 1D:
Start 01-Oct-20 Westbound Hour Totals Eastbound Hour Totals Combined Totals
Time Thu Morning _ Afterncon  Moming__ Afterncon _ Morming  Afternoon _ Moming _ Afternoon _ Moming  Afternoon
12.00 5 36 2 51
12:15 o 47 2 §0
12:30 1 52 3 54
12:45 5 43 11 178 2 45 9 200 20 378
01:00 2 41 1 40
01:15 0 33 1 54
01:30 0 49 2 42
01:45 0 41 2 164 1 56 5 192 7 356
02:00 0 39 1 60
02:15 3 50 4 43
02:30 0 55 1 56
02:45 2 52 5 196 2 54 8 213 13 408
03.00 0 59 0 58
03:15 1 60 1 56
03:30 1] 67 ] 54
03:45 2 7 3 263 1 53 2 221 5 484
04:00 0 63 5 63
04:15 2 74 4 62
04:30 0 48 4 57
04:45 0 60 2 245 9 68 22 250 24 495
05.00 7 65 6 70
05:15 11 65 9 74
05:30 19 54 18 59
05:45 9 53 46 237 g 53 42 256 88 493
06:00 15 63 21 51
06:15 17 48 28 a7
06:30 a5 35 35 48
06:45 kb 35 98 181 32 28 116 164 214 345
07:.00 25 32 38 46
07:15 48 ar 40 37
07:30 a7 30 54 28
07:45 60 24 1680 123 55 38 187 150 367 273
08:00 45 18 48 13
08:15 42 12 44 17
08.30 a7 17 43 21
08:45 59 9 183 56 36 14 171 65 354 121
08:00 24 20 a6 17
09215 34 6 a6 16
09:30 s 1 20 6
09:45 47 ] 143 46 36 13 138 52 281 98
10:00 28 10 30 17
10:15 Kk} 5 az 5
10:30 36 5 30 10
10:45 3 5 128 25 41 6 133 3B 261 63
11:00 47 5 32 10
11:15 34 8 63 4
11:30 36 7 a8 8
11:45 36 5 153 25 38 K| 171 25 324 50
Total 954 1739 1004 1826 1958 3565
Percent 35.4% 64.6% 35.5% 64.5% 35.5% 64.5%
Total 954 1739 1004 1826 1958 3565
Percent 35.4% 64.6% 35.5% 64.5% 35.5% 64.5%
Combined 2693 2830 5523

Total



MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA, 01752

N/S: Providence Road (Rt 122) File Name : 527 Route_122_at 122A_10-01-2020
EB: Main Street (Route 122A) Site Code : 527
Grafton, MA Start Date : 10/1/2020

PageNo :1

Groups Printed- Lights - Mediums - Articulated Trucks

Providence Road Providence Road Main Street
From North From South From West
Start Time | Right| Thru| Peds | App. Total Thru|  Left] Peds] App.Tolal| Right] Left| Peds| App. Total | Int. Total |
07:00 AM 2 38 0 40 83 19 0 102 KK 3 0 36 178
07:15 AM 2 47 o 49 82 26 0 108 42 1 0 43 200
07:30 AM 1 43 4] 44 81 46 0 127 47 2 0 49 220
D07:45 AM 3 30 0 33 78 39 0 117 38 3 0 4 191
Total 8 158 0 166 324 130 7] 454 160 ] 0 169 789
08:00 AM 4 42 0 46 8s 35 0 120 40 k| 0 43 209
08:15 AM 9 ag D 108 48 26 a 74 11 2 0 1:3} 185
08:30 AM 8 57 0 65 72 35 0 107 B 1 0 9 181
08:45 AM 3 59 0 62 54 34 1] [:]:] 7 3 0 10} 160
Total 24 257 0 281 259 130 1] as9 66 9 0 751 745
04:00 PM 6 117 0 123 58 51 0 109 51 2 0 53 | 285
04:15PM | 4 as 0 90! 62 53 0 115 43 9 0 52 257
04.30 PM 8 82 0 a0 56 44 0 100 47 4 0 51| 241
04:45 PM 8 89 0 107, 70 62 0 132 50 3 0:in 58] 292
Total 26 384 0 410 246 210 0 456 191 18 0 209 | 1075
05:00 PM 7 115 0 122 76 45 0 121 49 6 0 55 298
05:15 PM 4 116 0 120 60 48 0 108 37 10 0 47 275
05:30 PM 10 100 0 110 79 49 0 128 52 4 1] 56 294
0545PM| O 88 0 98 56 57 0 113 32 5 1] a7 248
Total 21 429 0 450 271 199 1] 470 170 25 0 185 1115
Grand Total 79 1228 0 1307 1100 669 ¢ 1769 587 61 1] 648 3724
Apprch % 6 94 0 62.2 378 0 ane 94 0
Total % 2.1 33 1] 35.1 295 18 1] 47.5 15.8 1.6 1] 17.4
Lights 74 1179 [4] 1253 1057 646 [v} 1703 569 61 0 630 3586
% Lights 93.7 96 0 959 96.1 96.6 0 96.3 96.9 100 0 97.2 96.3
Mediums 4 40 0 44 a8 18 0 56 11 0 0 11 111
% Mediums 5.1 33 0 34 35 2.7 0 3.2 1.9 1] 0 1.7 3
Arficulated Trucks 1 9 0 10 5 5 [1] 10 7 0 0 7 7
% Articulated Trucks 1.3 0.7 0 0.8 6.5 07 0 06 1.2 0 0 1.1 07




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

N/S: Providence Road (Rt 122) File Name : 527_Route_122_at 122A_10-01-2020
EB: Main Street (Route 122A) Site Code : 527
Grafton, MA Start Date : 10/1/2020
PageNo :2
Providence Road Providence Road Main Street
From North From South From West
Start Time{ Right] Thru| Peds | App. Tolal Thru| Left]| Peds| App.Total| Right] Left]| Peds! App. Total | Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 2 47 0 49 82 26 0 108 42 1 ¢ 43 200
07:30 AM 1 43 0 44 a1 46 0 127 a7 2 0 49 220
07:45 AM 3 30 0 33 78 39 0 117 a8 3 1] 41 191
08:00 AM 4 42 0 46 | 85 a5 0 120 ; 40 3 0 43 209
Total Volume | 10 162 0 172 326 146 0 472 187 9 0 176 820
% App. Total 5.8 94.2 0 69.1 30.9 0 94.9 5.1 0
—_PHF| 625 862 .000 878 959 783 000 929|888 750 00O 898 83z
Lights 8 146 0 154 313 138 [1] 451 156 9 0 165 770
% Lights 80.0 90.1 0 88.5 96.0 94.5 0 956 934 100 4] 93.8 9319
Mediums 2 14 4] 16 1 3 0 14 6 0 0 -] 36
% Mediums 20.0 8.6 0 9.3 34 21 0 3.0 36 0 0 34 44
Articulaled Trucks 0 2 0 2 2 5 0 7 5 0 0 5 14
% Arliculated Trucks D 1.2 0 1.2 06 34 0 1.5 30 0 a 28 1.7
Frovidence Road
In Total
154 476
16 27
2 4
335 172 507
B[ 146 (]
2| 14 0
o 2 0
0] 162 o) /44
!Z firhl Thru  Peds J,
!

Peak Hour Data

r 3

3 ("

e eoc@l. a |
_ « North

0 @ W) Peak Hour Begins at 07:15 AM
E_::e g | Boog -
s S
iums

z_mmmm b Us Articulated Trucks

3= = &

o q ] vl
Left  Thr Peds
138] 312 [}
3 " o
5 2 0
146] 328 0
302 451 753
20 14 k)
7 7 14
329 472 201
Out In Total
Providance Road




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

N/S: Providence Road (Rt 122) File Name : 527 _Route_122_at_122A_10-01-2020
EB: Main Street (Route 122A) Site Code :527
Grafton, MA Start Date : 10/1/2020
PageNo :3
Providence Road Providence Road Main Street
From North From South From West
Start Time | Right| Thru| Peds( App. Tolal Thru|  LeR[ Peds[ App.Total| Right] Left| Peds ]| App. Total| Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 8 e <] 0 107 70 62 o 132 50 3 ¢ 53 202
05.00 PM 7 115 0 122 76 45 0 121 49 6 0 &5 298
05:15PM 4 116 0 120 60 48 0 108 37 10 0 47 275
05:30 PM 10 100 0 110 79 49 0 128 52 4 0 56 294
Total Volume 29 430 0 459 285 204 0 489 188 23 0 211 1159
% App. Total 6.3 93.7 0 58.3 a7 0 89.1 10.9 0
PHF 725 827 .000 941 .902 .B23 .000 926 904 .575 .000 842 972
Lights 29 427 o 456 273 200 0 473 186 23 0 209 | 1138
% Lights 100 98.3 0 89.3 958 98.0 0 96.7 8989 100 0 99.1 | 98.2
Mediums 0 2 0 2 10 4 0 14 1 0 0 1] 17
% Mediums 0 0.5 0 04| 35 20 0 2.8 0.5 0 0 0.5 I 15
Articulated Trucks 0 1 0 1] 2 0 0 2 1 0 0 i 4
% Articutated Trucks 0 0.2 0 0.2 0.7 0 0 0.4 0.5 0 0 05| 0.3
Providence Foad
Out In Total |
206 456 752 |
10 2 12 |
2 1 3
308 asn| | 767
28] a7 ]
0 2 o
| o] 1 9
29| 430 0
R‘Irht T Peds
b "f 4 .
7 - }LJ 3
Peak Hour Data
5 @ D -] 27
2 \ 3 oo, a
= 3_' North
§£§FF£ §FP§E Paak Hour Bagins at 04.45 PM |
: et | |
z__gvog cooSls L7y Articulated Trucks
a o o L

L3 + T 3 33

Left _Thu Peds

200] 273 1]

4 10 0

o 2 0

204]| 285 0
613 473 1086
3 14 17
2 2 4
518 483 1107
Out In Totl




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name :527_122A_at_Cross_10-01-2020
SB: Cross Street Site Code : 527
Grafton, MA Start Date : 10/1/2020

Page No :1

Groups Printed- Lights - Mediums - Articulated Trucks

Cross Street Route 122A Plaza Lot Route 1224
From North From East From South From West

Start Time | Right | Thru | Left [ Peds | ap vaw | Right | Thru | LeR | Peds [ am 1o | Right | Thru | Left | Peds | aw taw | Right | Thru | Lefl | Peds | app 7o | 1, Totm
07:00 AM ] 0 1 o 6 1 21 0 0 22 0 [ 0 0 0 0 40 7 0 47 75
07:15 AM 4 0 0 v} 4 1 35 0 0 38 0 0 o 0 0 0 38 4 0 42 82
07:30 AM 8 0 2 D 10 2 44 0 0 46 0 4 0 [} 0 1 45 7 0 53 109
07:45 AM ;] 1 3 0 12 1 40 0 0 41 0 1 1 0 2 1 38 2 0 42 a7
Total| 25 1 1 [+] 32 5 140 0 [v; 145 0 1 1 [4] 2 2 182 20 0 184 363
08:00 AM 6 D 3 0 9 2 39 0 0 41 0 0 0 0 0 0 36 9 0 45 95
08:15 AM 37 2 3 0 42 5 4 0 0 9 0 0 1 1} 1 1 1 45 0 47 a9
08:30 AM | 46 2 1 0 49 3 5 0 0 8 0 0 1] 0 0 1 3 36 0 40 97
D845 AM | 39 2 0 0 41 1 14 4] 0 15 0 1 0 0 1 1 0 43 0 44 101
Total | 128 [ 7 0 141 11 62 1] 0 73 0 1 1 0 2 3 40 133 0 176 392
04:00 PM 7 1 1 0 9 4 53 2 0] 58 0 1 3 0 4 1 45 10 0 56 128
04:15 PM 8 4 2 0 14 1 &5 2 0 58 1 2 3 0 6 7 52 ¥ f 0 €6 144
04:30 PM 10 5 1 0 16 4 39 3 0 46 0 3 2 0 5 2 49 g8 0 59 128
04:45 PM 14 2 5 0 21 7 60 7 0 74 0 4 7 0 11 2 48 12 0 63 169
Total| 39 12 9 0 60| 16 207 14 0 237 1 10 15 0 26| 12 194 38 0 244 567
05:00PM| 15 0 2 0 17 1 52 5 0 58 0 1 3 0 4 3 52 9 0 64 143
05:15 PM 2] 1 5 0 15 3 49 2 0 54 0 2 6 +] 8 5 34 9 0 48 125
05:30PME 10 2 1 0 13 2 50 2 0 54 0 2 1 0 3 6 48 9 [+ 63 133
05:45 PM 7 4 2 0 13 2 48 3 0 53 D 2 4 0 6 4 38 10 0 52 124
Total| 41 7 10 0 58 8 199 12 0 219 [} 7 14 0 21 18 172 37 0 227 525
Grand Total | 233 26 32 0 291| 40 o608 26 0 674 1 19 3 0 51 35 568 228 0 831 | 1847

Apprch% [ 801 885 11 0 59 802 239 0 2 373 608 0 42 684 274 0

Total% | 126 1.4 1.7 0 158( 22 329 1.4 0 365 01 1 1.7 0 28| 1.9 308 123 0 45

Lights | 221 24 32 0 277 39 589 26 0 654 0 19 [o] 50| 34 550 218 0 802 | 1783
% Lights | 548 923 100 0 952975 96.9 100 0 a7 {0 1080 100 0 098|871 568 956 0 965| 96.5
Mediums 1 2 0 0 13 1 13 1} 0 14 1 [4} 0 0 1 1 1" 10 [} 22 50
% Medivms | 47 7.7 [+] 4] 45| 25 2.1 0 0 2.1] 100 0 0 1] 21 29 19 44 0 2.6 2.7
Arbedsted Trucks 1 0 0 [4] 1 0 6 o 0 [ [1] 0 [} 0 0 0 7 0 1] 7 14
»arvcuimed T | 0.4 0 0 0 0.3 0 1 0 0 0.9 1} 0 1} 0 0 Q0 1.2 0 0 08 0.8



MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name : 527_122A_at_Cross_10-01-2020
SB: Cross Street Site Code : 527
Grafton, MA Start Date : 10/1/2020
PageNo :2
Cross Street Route 122A Plaza Lot Route 122A
From North From East From South From West
Start Time | Right | Thru [ Left [ Peds [ am. 1w | Right | Thru | LeRt | Pads | as tau | Right [ Thru | Left | Peds | aps row [ Right | Thru | Left | Peds | ass vow | im. Tow |
Peak Hour Analysis From 07:00 AM to 03:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 4 0 0 0 4 1 35 0 0 36 0 0 0 0 0 0 38 4 0 42 | 82
07:30 AM B 0 2 0 10 2 44 0 0 46 0 0 0 0 0 1 4s 7 0 53 108
07:45 AM 8 1 3 0 12 1 40 0 0 41! 0 1 1 0 2 1 39 2 0 42 | 97
08:00 AM 6 0 3 0 9 2 3 0 0 41 0 0 0 0 0 0 38 9 0 45, 95
Tolal Volume | 26 1 8 0 as 6 158 0 0 164 0 1 1 0 2 2 158 22 0 182 383
% App. Total | 743 2.9 229 0 3.7 963 0 0 0 50 50 0 1.1 868 121 0 —
PHF | .813 250 .667 .000 729 .750 .898 .000 .00C B9 [.000 .250 .250 000 .250 | .500 878 .611 .000 .BS8| B78
Lights| 25 1 8 0 34 5 151 0 0 156 0 1 1 [1] 2, 2 148 22 1} 172 364
% Lights | 962 100 100 0 971,833 956 0 0 951 0 100 100 0 100 100 037 100 0 9845 950
Mediums| 19 ©¢ o0 © t 1 3 ©0 © 4 0o 0 0 O o/l o &8 0o 0 & 1M
% Mediums | 3.8 0 0 0 29 167 19 0 0 24 0 0 0 0 o' 0 38 o 0 33 29
Atculsted Trutks 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0| O 4 ] 0 4 8
- Aot Trcka 0 0 0 0 0 o 25 0 0 2.4 4] 0 0 0 0, 0 25 0 0 22 2.1
' |
| 3
2
0
I 5
i
1
: f
o
o
0
Rj;ht Thru Left Peds i
I s52¢ | b |
) Peak Hour Data .
—| O Qi [-R -] 7
S = |8 ] = T - ‘Lg,
0 D o) D 5
§ mFevg | = [FE— t9Y ok FourBegrs atoTieAm] | —F = g
= E|v= - LR o a5 ®
‘5 —— NE_' (= Blo o8B o
'z__r-qu-m = v w'r_""o,;qc 5
5[ - ooolo =
3 s 7 -
o Flojoc e Sle SR|%
€« 1 p
Let _ Thu Right Peds
1 1 o 0
o] o of o
o o 0 0
1 1 0 0
3 2 5
0 0 o |
'] 0 1
| 3 2 5 |
Out in Total
| Plaza Lot !




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name : 527_122A_at_Cross_10-01-2020
SB: Cross Street Site Code : 527
Grafton, MA Start Date : 10/1/2020
PageNo :3
Cross Street Route 1224 Plaza Lot Route 1224,
From North From East From South From West
Start Time | Right | Thiu | Left | Peds | aoe 7o | Right | Thru | Left | Peds | s vew | Right | Thru | LeR | Peds | ae tow | Right | Thru | Left | Peds | ase. o | it o |
Peak Hour Analysis From 04:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Inlersection Begins at 04:45 PM
04:45PM | 14 2 5 0 21 7 60 7 0 74 I} 4 7 0 14 | 2 48 13 0 63| 188
05:00PM| 15 0 2 0 17 1 52 5 0 58 0 1 3 [} 4. 3 52 9 0 64 143
05:15 PM g 1 5 0 15 3 49 2 0 54 0 2 6 0 8! 5 34 9 0 48| 125
05:30PM| 10 2 1 0 13 2 50 2 0 54 0 2 1 0 3 6 48 9 0 63 133
Total Volumes | 48 5 13 0 66 13 211 16 0 240 a 9 17 0 26| 16 182 40 0 238 570
5% App.Tolal | 727 7.6 19.7 0 54 879 &7 0 0 346 654 0 6.7 765 168 0
PHF | 800 625 .650 .000 .786| .464 879 .57t .000 .811].000 .563 .607 .000 .591|.667 .B75 .769 .000 .930 843
Lights | 47 5 13 0 65| 13 208 16 0 235 0 9 17 0 26| 16 179 39 0 234 560
% Lights | 97.9 100 100 0 985|100 976 100 0 9789 0 100 100 0 100| 100 984 975 0 983 982
Mediums 0 0 0 0 0 0 5 0 0 5 0 0 0 ] 0 0 2 1 ] 3 8
% Mediums 0 0 0 0 0 o 24 0 0 2.1 0 0 0 0 ] 0 11 25 0 1.3 1.4
Artrculaivd Trucks 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 2
ssmametnos | 2.1 o 1] 0 1.5 0 0 0 0 o 0 ¢ 0 0 0 0 05 0 0 0.4 0.4
{
47 5[ 13 0
0 0 o 0
1 0 0 0
48 5l 13 1
:irhl Thru Lﬁ Peds
S lﬂ 15
3 Peak Hour Data (5
g é 0 o E o e %'_T - .L.g -
et . = Irl,h Thloo é - ﬁ =
o N |y Wy 0| =
5 Tk = ;'EE—L; 3 Peak Hour Bagins at 04:45 PM 3 VLgﬁ E :?u
EE o~ o~ =ity =0 ; el nl5 &I
DO QiD= e [x] s
3 “& Medi - olownd 3
[ew o] h Anig:::d'rm J'_gin'cu:m >
a & N coaoly - H - g‘
E §cnaa i ~ N2
1 [
Left Thru Right Peds
17 B 0 ]
o o ] 0
o o 0 0
7 ] 0 0
a7 u 53
0 0 0
0 0 0
3f) [_26] 83
Out In Total
Plaza Lot




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlhorough, MA, 01752

E/W: Main Street (Route 122A) File Name :527_122A_at_Ferry_10-01-2020
NB: Ferry Street Site Code : 527
Grafton, MA Start Date : 10/1/2020

Page No :1

Groups Printed- Lights - Mediums - Articulated Trucks
Route 122A Ferry Street Route 122A
From East From South Fram West
Start Time Thrul Left] Peds| App.Tolal| Right] LeR| Peds| App. Total| Right] Thru| Peds{ App.Total| Int Total|
07:00 AM 22 1 0 23 4 3 0 7 4 42 0 46 76
07:15 AM 45 1} 0 45 1 7 0 B g 36 [} 45 o8
07:30 AM 47 2 0 49 3 8 0 1" 8 48 0 56 116
07:45 AM 53 o 0 53 1 5 o 6 12 a5 0 47 106
Total 167 3 0 170 9 23 ] 32 33 161 0 194 396
08:00 AM 43 3 0 46 3 11 0 14 6 45 0 51 111
08:15 AM ki:] 2 0 40 2 8 0 10 7 40 0 47 a7
08:30 AM 45 1 0 46 2 14 0 16 7 32 0 39 101
08:45 AM 49 2 0 51 2 12 0 14 8 40 0 49 114
Total | 175 8 0 183 9 45 0 54 | 29 157 0 186 423
04:00 PM 58 0 0 58 0 10 0 10 18 54 0 72 140
04:15 PM 63 2 0 65 ] 17 0 26 16 57 0 73 164
0430 PM 42 L 0 47 ¢ 2 7 0 9 9 56 0 65 121
04:45 PM 67 7 0 74 | 5 11 0 16 14 58 0 72 162
Total 230 14 0 244 | 16 45 0 61 57 225 0 282 887
05:00 PM 57 3 0 60 1 15 0 16 20 62 0 82 158
05:15 PM 50 5 0 55 2 15 0 17 24 46 0 70 142
05:30 PM | 50 8 0 58 5 12 0 17 14 57 g A 146
05:45 PM | 56 5 0 61 6 6 0 12 15 43 0 58 131
Total [ 213 21 0 234 | 14 48 0 62 73 208 0 281 577
Grand Total 785 46 0 831 48 161 0 209 192 751 0 943 1983
Apprch % 94.5 5.5 0 23 77 0 20.4 79.6 0
Total % 396 23 0 41.9/ 2.4 8.1 0 10.5 97 37.9 D 47.6
Lights 755 43 [ 798 48 153 0 201 180 723 0 913 1912
% Lights 96.2 g93.5 0 96 100 95 0 96.2 98 96.3 0 96.8 964
Mediums 23 3 0 26 0 7 0 7 2 20 0 22 55
% Mediums 2.9 6.5 0 31 0 4.3 0 3.3 1 2.7 0 2.3 2.8
Articutated Trucks 7 0 0 7 0 1 0 1 0 8 0 8 16
% Arficuiated Trucks 0.9 0 0 0.8 0 06 0 0.5 0 1.1 o 0.8 08




MDM Transportation Consultants, Inc.

28 Lord Read, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name : 527 122A_at_Ferry_10-01-2020
NB: Ferry Street Site Code : 527
Grafton, MA Start Date : 10/1/2020
Page No .2
Route 122A Ferry Strast Route 122A
From East From South From West
Start Time Thru|  Left] Peds] App. Total | Right | Left] Peds| App.Total| Right]  Thru| Peds [ App Total| Int. Total |
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Paak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 45 0 0 45 1 7 0 8 9 36 0 45 98
07:30 AM 47 2 0 49 3 8 0 11 8 48 0 56 116
07:45 AM 53 0 4] 53 1 5 0 6 12 a5 0 47 106
08:00 AM 43 3 1] 48 3 11 0 14 & 45 0 51 111
Total Volume 188 5 0 193 8 kY] 0 s 35 164 [1] 199 431
% App. Total 57.4 26 0 20.5 79.5 0 17.6 82.4 [+
PHF .B87 417 000 810 667 .705 ,000 696 729 .854 .000 .88 920
Lights 179 5 [1] 184 8 30 Q 38 35 156 0 191 413
% Lights 95.2 100 0 95.3 100 §6.8 0 97.4 100 8951 0 96.0 95.8
Mediums 5 0 0 5 0 1 0 1 0 4 0 4 10
% Mediums 27 0 0 26 0 3.2 D 26 0 2.4 0 2.0 23
Articulated Trucks 4 0 0 4 0 0 0 0 0 4 0 4 8
% Articuleied Trucks 21 0 0 21 0 D 0 0 0 24 0 20 1.9
Peak Hour Data
B2
e = 20Z . = e
= g*tgg_" Nlm d;)‘_ga A . DS
é‘:évvg ek Faak Hour Begins &1 0715 AM '_"”'"'"" _g
2 £, (s TH o oow sgmi”g
E mevg ([°°°°2 " Articuiated Trucks b =
sF‘«’ N £ Floloo e E g
uugi
319 7
3l il
Lett  Right Peds
K[1] 8 0
1 0 0
0 0 [}
3 B ]
40 ET) 78
0 3 1
0 0 0
a0 38 79
Out In Total
Earry Street




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name : 527 122A_at_Ferry_10-01-2020
NB: Ferry Street Site Code : 527
Grafton, MA Start Date : 10/1/2020
PageNo :3
Route 1224 Ferry Street Route 122A
From East From South From West
StatTime| Thru| Left] Peds[App.Total| Right] Lefl| Peds| App Total| Right] Thru [ Peds [ App. Total | Int. Total |
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 67 7 0 74 5 11 0 16 14 58 0 72 162
05:00 PM 57 3 0 60 1 15 0 16 20 62 0 82 158
05:15 PM 50 5 0 55 2 15 0 17 24 46 0 70 142
05:30 PM 50 8 0 58 5 12 0 17 14 57 0 71 146
Total Volume 224 23 0 247 13 83 0 66 72 223 0 295 608
% App. Total 0.7 9.3 0 19.7 80.3 0 24.4 75.6 0
PHF| 836 718 000 B34| 650 883 000 971 750 899 00D CEE
Lights 219 22 0 241 13 51 0 64 71 221 0 292 597
% Lights 978 95.7 0 97.6 100 96.2 0 97.0 98.6 99.1 0 99.0 98.2
Mediums 5 1 0 6 0 2 0 2| 1 1 0 2 10
% Mediums 22 4.3 0 24 0 38 0 30/ 1.4 0.4 0 0.7 16
Ariculated Trucks 0 0 0 0 0 0 0 0| 0 1 0 1 1
s% Articutated Trucks 0 0 0 0 0 0 0 o] o 04 0 03 0.2
Peak Hour Data
=t =y
C 1 Zii T Z62 o
= - =y 2 I ;’ el B I
N ﬁ E—r Nerth (—-E E N 8 - b B
E SN - -nl Peak Hour Begins at 04:45 PM 222 ]
- iy ﬂ ~ o rt! £ [y —
% i_ = Lights raunau gomga"
m..f.‘?.r-u,'.‘: it it gL{ mdcidl:d'rnm 24 5 §
ECENE & #lofooo E o8
o~
Lo = 5
Left  Right Peds
5] 13 0
2 0 0
i} o 0
53 13 0
o3 54 157
2 2 4
0 I 0
85 6 161
| In Total
Eamy Streat




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Mariborough, MA, 01752

E/W. Main Street (Route 122A) File Name : 527_122A_at_Pleasant_10-01-2020
SB: Pleasant Street Site Code : 527
Grafton, MA Start Date : 10/1/2020

PageNo :1

Groups Printed- Lights - Mediums - Adiculated Trucks

Pleasant Street Route 122A Letand Hill Road Route 122A
From North From East From South From West

Start Time | Right | Thru | Lefl | Peds [ app vow | Right | Thru | Left | Pads | ase s | Right [ Thru | Left | Peds [ am tew | Right | Thru | Left | Pads [ app 7o | int. ota |
07T00AM| 14 2 2 O 18] t 24 0 0O 25 =1 10==3 0 14 1 38 9 0 45| 102
D7.15AM| 8 1 0 0 a9l 1 47 0 0O 48| 4 10 0 O 14/, 2 3B 8 0 46| 117
07:30AM | 11 5 3 0 19 0 47 0 O 47( 8 17 2 0 27| 3 44 15 0 62 155
0745AM| 4 2 3 0 9] 5 85 0 0 B0 5 11 4 0 20/ 0 47 13 0 60 149

Total| 37 10 8 0O 55/ 7 173 0 0 180 18 48 9 0 75 6 162 45 0 2137 523
o800AM| 98 2 1 0 12| 0o 45 0 O 4| 5 8 2 0 6/ 1 41 10 © 52| 125
0B:15AM, 14 3 2 0 19 1 40 1 0 42, 1 4 A1 0 6/ 1 42 8 0 5 118
0830AM| 6 6 1 0 13l 0 3 3 0 3816t 5 =23 &0 9 3 41 16 0 60 120
DB45AM| 6 5 0 0 1 06 58 1 0 58)i—i0. =3 -—=5 =0 8] 2 3 15 0 53] 131

Total[ 35 16 4 0 8§65 1 178 5 0 184] 7 21 11 ] 38| 7 160 49 0 216] 494
0400PM| 22 9 6 O 37, 1 59 4 0 64 1t 2 3 0 6] 2 58 15 @ 73| 180
04:15PM| 18 18 5 0 41, 3 70 2 O 75| 6 8 2 0 16/ 2 50 16 O &8 200
0430PM| 6 13 3 0 32, 4 3B & 0 48| 4 12 0 O %) 3 51 12 0 66| 182
0445PM| 10 7 5 0 22| 0 56 8 O 64| 2 8 3 0 13| e 3059 - .8 L0 68| 168

Total! 66 47 19 0 132 B 223 20 O 251 13 30 8 O 5] 8 216 52 0 276| 710
0500PM| 15 M 4 0 3| 1 60 5 0O 66/ 4 W 0 O 14 2 61 15 0 78| 188
0515PM| 14 14 1 0 29| 3 58 6 O 68| 2 98 3 0O 14, 2 72 13 0 87| 198
05:30PM| 8 13 2 0 23| 4 52 0 0 56 2 4 0 0 6, 3 54 14 0 71] 156

_D545PM| 19 3 4 0 26| 1 50 4 0 5| 0 6 1 0 7] 3 49 13 0 65, 153

Total | 56 41 11 0 18] 9 221 15 0 245 8 29 4 O 41| 10 236 55 0 301 695
GrandTotal | 194 114 42 0 350 25 795 40 O 860/ 46 128 32 0 206| 31 774 201 0 1006| 2422
Apprch% | 554 326 12 0 29 924 47 0O 223 621 155 0 31 769 20 0O

Total%| B 47 17 0 145| 1 328 47 0 355 19 53 13 0 85|13 32 B3 0 415
Lights| 190 113 38 0 341 24 768 39 ©0 @831 45 126 32 0 203 31 751 185 O 977| 23582
__%Llights |97.0 991 805 O 974 96 966 975 O 9656(078 984 100 O 985|100 OF OF O 971| 7.1

Mediums| 3 1 4 0 8 1 2 1 0 24 1 2 0 0 370 197 6 0 25 80
%Medums | 1.5 08 95 0 23| 4 28 25 0 28/22 16 0 O 15| 0 25 3 @ 25 25
ascmaten | 1 0 0 © 1 0 5 0 0 5/ 0 o 0 0 o"w0r 54 —04'0 4 10
wimemtew| 05 0 O 0O 03] O 06 O 0 06/ 0 O0 0 O 0] 0 65 0 o0 04| 04




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name :527_122A_at_Pleasant_10-01-2020
SB: Pleasant Street Site Code : 527
Grafton, MA Start Date : 10/1/2020
PageNo :2
Pleasant Sireet Route 122A Leland Hill Road Route 122A
From North From East From South From West
Start Time | Right | Thiu | Left | Peds | asm o | Right | Thie | Left | Peds | aps vaw | Right | Thru | Left | Peds | as tow [ Right | Thru | Left | Peds | ape tost | i vom |
Peak Hour Analysis From 07.00 AM to 08:00 AM - Peak 1 of 1
Peak Hour for Entire Inlersection Begins at 07:15 AM
07:15 AM 8 1 0 o} 9| 1 47 0 0 48 4 10 1] 0 14 2 36 8 0 46 117
07:30 AM 11 5 3 0 19 ,! 0 47 0 0 47 B 17 2 0 27 3 44 5 0 62 158
07:45 AM 4 2 3 0 9 6 55 0 D 60 5 N 4 0 20 0 47 13 0 60 149
08:00 AM 9 2 1 0 12 0 45 0 0 45 5 9 2 0 16 1 41 10 0 52 125
TotalVolums | 32 10 7 0 48 6 194 1] 0 2000 22 47 8 0 77 6 168 46 0 220 546
_%App. Tolal [ 653 204 143 0 3 97 0 0 286 61 104 0 27 764 209 0
~ PHF|.727 500 583 .000 645|.300 862 .000 000 633 | 688 691 .500 000 713|500 .894 767 .000 .B8B7| .BB1
Lights | 30 9 6 0 45 5 188 0 1] 193 22 46 8 0 76, 6 161 44 0 N1 525
% Lights | 93.8 800 857 0 918(833 969 0 0 965|100 97.9 100 0 987 100 958 957 0 959| 962
Mediums 2 1 1 0 4 1 3 0 0 4 0 1 0 0 1 0 4 2 0 6 15
% Mediums | 6.3 100 143 0 821167 1.5 0 0 2.0 0 21 0 0 1.3 0 24 43 0 27 2.7
Articuisted Trucks 0 0 1] 0 0 0 3 0 0 3 0 0 0 o} 0 0 3 0 0 3 6
W Ancuted Thacks 0 0 0 0 0 0 15 0 0 15 0 0 0 0 0 0 18 0 0 14 1.1
Flaasant Steel i
Out In Total i
95 45 140
{ 4 4 8
0 0 o
[ 69 49 148
30 ] 3 )
2 1 1 )
0 ) 0 o
3210 7 0 .
Right Thru Left Peds I
T T
%4 R
- Peak Hour Data 5
iR ! INOD. - - + 2
gg ~ '3—' I gl
cvrgla 297 North 234
Eszwﬂﬁ - ".'5_’ Peak Hour Begins at 07:15 AM (—g;é
L3 0O O Lights
1 = "~
O—gmnx 517 Mediums Ur%n
8 3] o oo oo ﬁ p
o &la
] ib 4 f 27
T 1 r
_Left  Thru  Right Peds
8] 48] 22 0
) 1 0 ]
o ) 0 0
B a7 22 [V
15 76 81
1 1 2
[} 0 )
16 77 43
n Total
Leland Hill Read




MDM Transportation Consultants, Inc.

28 Lord Road, Suite 280
Marlborough, MA, 01752

E/W: Main Street (Route 122A) File Name : 527 122A at Pleasant 10-01-2020
SB: Pleasant Street Site Code : 527
Grafton, MA Start Date : 10/1/2020
PageNo :3
Pleasant Street Route 122A Leland Hill Road Route 122A
From North From East From South From West
Start Time | Right | Thru | Eeft | Peds | am tow | Right | Thru | Left | Peds | as ras | Right | Thru | Left | Peds | ap 7o | Right | Thru | Lefl | Peds | awp tew | In. Total |
Peak Hour Analysis From 04:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45PM | 10 7 5 0 22 0 56 8 0 64 2 B 3 0 13 | 1 59 g9 1] 69 168
OS:00PM| 15 11 4 0 30 1 80 5 0 66 4 10 0 0 14 2 & 15 0 78 188
05:15 PM 14 14 1 0 29 3 59 5] 0 68 2 9 3 0 14, 2 72 13 0 a7 198
05:30 PM 8 13 2 0 23 4 52 0 0 56 2 4 0 0 6 3 54 14 0 71 156
TotalVowme | 47 45 12 0 104 B 227 19 0 254 10 3 [ 0 47 B 246 51 0 305 710
% App. Total | 452 433 115 0 31 894 75 0 213 66 128 0 26 80.7 187 0
PHF | 783 B04 600 D00 867 ) .500 046 504 OD0 934 (625 775 .500 .000 B39 .667 .854 .B50 .000 .B76| .B96
Lights | 47 45 i1 0 103 8 220 18 0 246 9 30 6 0 45 8 243 5 0 302 696
% Lights | 100 100 91.7 0 990| 100 969 947 0 969|900 968 100 0 957|100 938 100 0 890 98.0
Mediums 0 0 1 0 1 0 7 1 0 8 1 1 0 0 2 0 2 0 0 2 13
% Mediums 0 0 83 0 1.0 0 31 53 0 31100 32 0 0 4.3 0 08 0 0 07 1.8
Adrculsted Tk 0 0 4] 0 0 0 0 0 0 0 1} 0 0 D 0 0 1 0 0 1 1
% Artcsaset Traexs | 0 D 0 0 0 0 0 0 Q 0] 0 0 0 D [} 0 04 0 0 03 0.1
Fleasant Gireel i
Out In Total |
89 103
1 1
i 0 0
| 50 104 194
&7]  45] 1 ]
o 0 1 ¢
o 0 0 o
[(—arl”_as__12 0
R_ifm 'nlwu Lle-n’ Peds
- 4 .
55 53 1Y
Peak Hour Data 9
[
0o g =°%G _Tb -
Dg ° L E T Lg-' oo oo 38
< onrs North e Cl
8 58 | nls—zp%, Peak Hour Begins at 04.45 PR 5 —3IN_ L8 _a
= ™ Lights b § P Ell
B 5 Mediums B || BleedlE
An=og v, Arficulatad Trucks Blo B
5 I o oo olo s ] 32 - i gé‘
a §oooo Rl & 5>
;L L L
omin
Left  Thru Right Peds
6] 30 ]
0 1 1 0
o [ 0 0
8] 3110 0
T 45 116
1 2 3
0 0 0
72 a7 118
Out In Total
Leiand Hill Road




o Seasonal/Yearly Growth Data
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Location Info

Count Data Info

Start Date 10/16/2018
End Date 10/17/2018
Start Time 12:00 AM
End Time 12:00 AM
Direction 2-WAY
Notes

Count Source

File Name

Weather

Study

Owner wijt

QC Status Accepted

Location iD 3991
Type I-SECTION
Functional Class 3
Located Cn ROUTE 146
Between AND
Direction 2-WAY
Community Worcester
MPO_ID
HPMS ID
Agency Massachusetts Highway Department
Interval: 60 mins

Time Hourly Count
00:00 - 01:00 319
01:00 - 02:00 179
02:00 - 03:00 183
03:00 - 04:00 221
04:0Q - 05:00 547
05:00 - 06:00 1772
06:00 - 07:00 3419
(7:00- 08:00 4407
08:00 - 09:00 3958
09:00 - 10:00 3224
10:00 - 11:00 2731
11:00-12:00 2762
12:00 - 13:00 2964
13:00 - 14:00 3183
14:00 - 15:00 3628
15:00- 16:00 4368
16:00-17:00 4650
17:00- 18:00 4645
18:00-19:00 3554
19:00 - 20:00 2517
20:00- 21:00 1860
21:00-22:00 1441
22:00 - 23:00 946
23:00- 24:00 697
TOTAL 58175




Location Info

Count Data Info

Start Date 10/7/2020
End Date 10/8/2020
Start Time 12:00 AM
End Time 12:00 AM
Direction

Notes

Count Source 399102
File Name

Weather

Study

Owner MhdTelemetryAuto
QC Status Accepted

Location ID 3991

Type I-SECTION

Functional Class 3

Located On ROUTE 146

Between AND

Direction 2-WAY

Community Worcester

MPG_ID

HPMS ID

Agency Massachusetts Highway Department
Interval: 15 mins

Time 15(Min Hourly Count

1st | 2nd | 3rd | 4th

00:00 - 01:00 80 80 64 65 289

01:00 - 02:00 49 500 42| 43 184

02:00 - 03:00 43 54 39| 47 183

03:00 - 04:00 33 43 53 48 177

04:00 - 05:00 62 86] 113] 154 415

05:00 - 06:00 189} 285} 460| 482 1416

06:00 - 07:00 518| 671] 814] 805 2808

07:00 - 08:00 822| 847| 895| 912 3476

08:00 - 09:00 774 777] 730| 696 2877

09:00 - 10:00 628| 658] 615| 604 2505

10:00 - 11:00 577| 576] 594| 641 2388

11:00 - 12:00 634| ©644] 68B] 652 2618

12:00 - 13:00 681 723| 706] 692 2802

13:00 - 14:00 725| 709] 747 804 2985

14:00 - 15:00 B79| 911 896| 928 3614

15:00 - 16:00 939| 1056| 997| %46 3938

16:00 - 17:00 977| 1016] 1021} 1001 4015

17:00- 18:00 1065} 1032| 828| 768 3693

18:00- 19:00 768] 672] 613| 583 2636

19:00 - 20:00 539] 570] 460] 391 1960

20:00 - 21:00 390] 362} 346] 321 1419

21:00 - 22:00 309] 269f 214; 216 1008

22:00 - 23:00 212] 192f 1B1} 148 733

23:00 - 24:00 133] 147} 123 96 49%

TOTAL 48738




0 Speed Data
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o Crash Data
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MassHighway

CRASH RATE WORKSHEET

CITY/TOWN : Grafton, MA

COUNT DATE :

Qct-20

[, ]

DISTRICT: 3 UNSIGNALIZED: [__x |  SIGNALIZED:
~ INTERSECTION DATA -
MAJOR STREET:  Main Street (Route 122A)

MINOR STREET(S) :

INTERSECTION
DIAGRAM
{Label Approaches)

Cross Street

North

Cross
Street

@)

¥

Main St (Rte 122A)

3)

L

Main St (Rte 122A)
(4)

Peak Hour Volumes

APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : sB EB wB Vehicles
VOLUMES (PM) : 71 260 262 593
"K" FACTOR: APPROACH ADT : ADT = TOTAL VOLIK" FACT.
TOTAL # OF 1 # OF 3 AVERAGE # OF 0.33
ACCIDENTS : YEARS : ACCIDENTS (A): :
. = (A * 1,000,000 )
CRASH RATE CALCULATION: |  0.12 RATE TADT* 385
Comments :

Project Title & Date:

527 - Grafton

MHD USE ONLY

D

Source #

ST# |:|
ST# [::]
ST# |:'
ST# |:]
]

ST#

INTERSECTION

rere [

(1)



MassHighway

CRASH RATE WORKSHEET

CITYTOWN : Grafton, MA

DISTRICT : 3

UNSIGNALIZED: [ x|

~ INTERSECTION DATA ~

COUNT DATE :
SIGNALIZED :

Oct-20

1

MAJOR STREET :

MINOR STREET(S) :

Main Street (Roule 122A)

Leland Hill Road / Pleasant Street

Pleasant
Street
(2)
INTERSECTION North
DIAGRAM Main St (Rle 122A) Main St (Rte 1224)
{Label Approaches) (3) {4)
Leland
Hill Road
M
Peak Hour Volumes
APPROACH 1 2 3 4 Total
Entering
DIRECTION : NB SB EB wB Vehicles
VOLUMES (PM) : 55 122 357 297 831
"K" FACTOR: 0.080 APPROACH ADT : 10,388 | ADT = TOTAL VOLI'K* FACT.
TOTAL # OF 1 #OF 5 AVERAGE # OF 220
ACCIDENTS ; YEARS : ACCIDENTS (A): ’
CRASH RATE CALCULATION : 0.58 RATE = {ADT " 365)
Comments :
Project Title & Date: 527 - Grafton

MHD USE ONLY

Source #

ST#
ST#
ST#
ST#

ST#

AUt

INTERSECTION
REF #

1

1)



CRASH RATE WORKSHEET

Masshighway

CITY/TOWN : Grafton, MA

COUNT DATE :

Qct-20

Source #

DISTRICT: 3 UNSIGNALIZED: [ x| sieNAuzED: [ |
~ INTERSECTION DATA ~
MAJOR STREET:  Main Strest (Route 122A)
MINOR STREET(S): Ferry Street
INTERSECTION North
LT Main St (Rle 122A) Main St (Rte 1224)
(Label Approaches) (3)
Ferry
Sireet
{1)
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (PM) : 77 345 289 711
"K" FACTOR: APPROACHADT: | 8,888 [ADT=TOTAL VOLIK' FACT.
TOTAL # OF 3 #OF . AVERAGE # OF N0
ACCIDENTS : YEARS : ACCIDENTS (A): '
. _ { A" 1,000,000

CRASH RATE CALCULATION : | 0.06 RATE = L
Commenis :

Project Title & Date:

527 - Grafton

MHO USE ONLY

ST#

ST#

ST#

ST#

Jutod [

ST#

INTERSECTION
REF #

1

(1)



MassHighway

CRASH RATE WORKSHEET

CITYITOWN : Grafton, MA COUNT DATE : Oct-20 MHD USE ONLY

DISTRICT: __ 3 UNSIGNALZED: | x| SIGNALZED: [ ]  souces

~ INTERSECTION DATA -~

MAJOR STREET:  Providence Road (Route 122) st [ |
MINOR STREET(S): Main Street (Route 122A) ste [ |
s [ ]
st [ |
st [ |
T Rte 122
(2)
INTERSECTION North INTERSECTION
DUsieliand Main St (Rte 122A) rees [ |
(Label Approaches) {3)
Rte 122
(1)
(1
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB Vehicles
VOLUMES (PM) : 572 537 247 1,356
“K" FACTOR: APPROACH ADT : ADT = TOTAL VOLFK® FACT.
TOTAL # OF o # OF 5 AVERAGE # OF 150
ACCIDENTS : YEARS : ACCIDENTS (A ) '
. _ {A* 1,000,000 )
CRASH RATE CALCULATION: | 0.29 RATE = o
Comments :

Project Title & Date: _ 527 - Grafton




o Sight Line Calculations



Stopping Sight Distance

527 Grafton, MA - Site Driveway - Posted Travel Speed

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) {FT)
[Direction 1 EB 30 110.25 86.3 197
I—Direc't'i'on 2 WB 30 110.25 86.3 197
INPUTS Direction 1 Direction 2
Travel Direction EB WB
Speed 30 30
Grade 0 t]
t 25 25
a 11.2 11.2

Where:

t = reaction time {sec)

V = travel speed {mph)
G=roadway grade

a - deceleration rate (ft/sec’2)

Reaction Distance = 1.47 xt xV
Brake Distance = V2 /{30 x {(2/32.2)+G))

Stopping Sight Distance (SSD) - Source: AASHTO

SSD = Reaclion Distance + Brake Distance




Stopping Sight Distance

527 Grafton, MA - Site Driveway - 85th Percentile Observed Travel Speed

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 EB 37 135.975 131.2 267
Direction 2 WB 34 124 95 110.8 236
INPUTS Direction 1 Direction 2
Travel Direction EB wB
Speed 37 34
Grade 0 0
t 25 2.5
a 11.2 11.2

Reaction Distance = 147 xt x V

Where:

t = reaction time (sec)

V = travel speed (mph)

G= roadway grade

a - deceleration rate (ft/sec’2)

Brake Distance = VA2 /(30 x ((a/32.2)+G))

Stopping Siaht Distance (SSD) - Source: AASHTO
SSD = Reaction Distance + Brake Distance




Intersection Sight Distance Calculations
Source: A Policy on Geometric Design of Highways and Street, 6th Edition; AASHTO; 2011.

1ISD=147*V*t

V = speed
t = time gap

t = 7.5 s for a passenger car for Left Turn from a Stop
t = 6.5 s for a passenger car for Right Turn from a Stop

Canton Avenue

ISD=147 *30*7.5=23311t SAY 335 ft
{left-turn from a stop)

1SD = 1.47 * 30 * 6.5 = 287 ft SAY 290 ft
(right-turn from a stop)



o Trip Generation



Institute of Transportation Engineers (ITE) 10th Edition
Land Use Code (LUC) 210 - Single-Family Detached Housing

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 100

[AVERAGE WEEKDAY DAILY
LnT= 0.920Ln (X)+2.71
LnT=0920Ln 100 +(2.71)
LnT= 695
T=1039.77
T=1,040 vehicle trips
with50% ( 520 vpd)enteringand50% ( 520 vpd) exiting.

[WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC
T=0.71*(X) +4.80

T=071* 100  +(4.80)
T="7580
T=76 vehicle trips

with25% (19  vph) entering and 75% ( 57 vph) exiting.

[WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC |
LnT= 0.96 Ln (X) +0.20
LnT= 0.96Ln 100 +(0.20)
LnT= 4.62
T=101.59
T=102 vehicle trips
with63% ( 64 vph)entering and 37% ( 38 vph) exiting.

[SATURDAY DAILY
LnT= 094 Ln (X) +2.56
LnT=094Ln 100 +{2.56)
LnT= 6.89
T=981.28
T=1982 vehicle trips
with50% ( 491 vph)enteringand 50% { 491 vph) exiting.

[SATURDAY MIDDAY PEAK HOUR OF GENERATOR |

T=084"(X)+17.99

T=084" 100  +(17.99)
T=101.99

T=102 vehicle trips

with54% (55 vph) entering and 46% ( 47 vph) exiting.

527 10th Edition LUC 210 (Equations).xIs



o Trip Distribution
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o Delay Study



Providence Road at Main Street, Grafton, MA
Route 122 at Route 122A
Left Turn from Main St onto Providence Road Delay Study

Vehicle |Delay (s)

1 17
2 4
3 27
4 9
5 27
6 9
7 5
8 14
9 i1
10 12
11 19
12 9
13 10
14 31
15 13
16 6
17 23
18 48
19 34
20 15
21 12
22 23
23 39
AVG 18

527 Providence Road Main St Left Turn Delay Study.xisx



o Capacity Analysis



LEVEL OF SERVICE METHODOLOGY

Capacity analysis of intersections is developed using the Synchro® computer software,
which implements the methods of the 2010 Highway Capacity Manual (HCM). The
resulting analysis presents a level-of-service (LOS) designation for individual
intersection movements and (for signalized intersections) for the entire intersection. The
LOS is a letter designation that provides a qualitative measure of operating conditions
based on several factors including roadway geometry, speeds, ambient traffic volumes,
traffic controls, and driver characteristics. Since the LOS of a traffic facility is a function
of the traffic flows placed upon it, such a facility may operate at a wide range of LOS,
depending on the time of day, day of week, or period of year. A range of six levels of
service are defined on the basis of average delay, ranging from LOS A (the least delay)
to LOS F (delays greater than 50 seconds for unsignalized movements, and greater than
80 seconds for signalized movements).

Signalized Intersection Performance Measures

The six LOS designations for signalized intersections may be described as follows:

e LOS A describes operations with low control delay; most vehicles do not stop at
all.

e LOS B describes operations with relatively low control delay. However, more
vehicles stop than LOS A.

e LOS C describes operations with higher control delays. Individual cycle failures
may begin to appear. The number of vehicles stopping is significant at this level,
although many still pass through the intersection without stopping.

» LOS D describes operations with control delay in the range where the influence
of congestion becomes more noticeable. Many vehicles stop and individual cycle
failures are noticeable.

e LOS E describes operations with high control delay values. Individual cycie
failures are frequent occurrences.

e LOS F describes operations with high control delay values that often occur with
over-saturation. Poor progression and long cycle lengths may also be major
confributing causes to such delay levels.



The LOS for signalized intersections are calculated using the operational analysis
methodology of the 2010 Highway Capacity Manual.' This method assesses the effects of
signal type, timing, phasing, and progression; vehicle mix; and geometrics on delay.
LOS designations are based on the criterion of control or signal delay per vehicle.
Control or signal delay is a measure of driver discomfort, frustration, and fuel
consumption, and includes initial deceleration delay approaching the traffic signal,
queue move-up time, stopped delay and final acceleration delay. Table A1l summarizes
the relationship between LOS and control delay. The tabulated control delay criterion
may be applied in assigning LOS designations to individual lane groups, to individual
intersection approaches, or to entire intersections.

Table Al
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS?

Level of Service

Control (Signal) Delay per Vehicle

(seconds per vehicle) vic<l vie>1
<100 A F
10.1 to0 20.0 B F
20.1to 35.0 C F
35.1 to 55.0 D F
55.1 to 80.0 E F
>80.0 F F

1Source: Highway Capacity Manual 2010, Transportation Research Board; Washington, DC;
2010.

Highway Capacity Manual 2010; Transportation Research Board; Washington, DC; 2010.



Unsignalized Intersection Performance Measures

The six LOS designations for unsignalized intersections may be described as follows:

* LOS A represents a condition with little or no control delay to minor street traffic.
e LOS B represents a condition with short control delays to minor street traffic.

¢ LOS Crepresents a condition with average control delays to minor street traffic.

¢ LOS D represents a condition with long control delays to minor street traffic.

e LOS E represents operating conditions at or near capacity level, with very long
control delays to minor street traffic.

* LOS F represents a condition where minor street demand volume exceeds
capacity of an approach lane, with extreme control delays resulting.

The LOS designations of unsignalized intersections are determined by application of a
procedure described in the 2010 Highway Capacity Manual> LOS is measured in terms of
average control delay. Mathematically, control delay is a function of the capacity and
degree of saturation of the lane group andfor approach under study and is a
quantification of motorist delay associated with traffic control devices such as traffic
signals and STOP signs. Control delay includes the effects of initial deceleration delay
approaching a STOP sign, stopped delay, queue move-up time, and final acceleration
delay from a stopped condition. Definitions for LOS at unsignalized intersections are
also given in the Highway Capacity Manual 2010. Table A2 summarizes the relationship
between LOS and average control delay.

Table A2
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS!

Level of Service

Average Control Delay
(seconds per vehicle) vic<1l vic>1

<10.0 A F
10.1 to 15.0 B F
15.1 to 25.0 C F
25.1 to 35.0 D F
35.1 to 50.0 E F

>50.0 F F

1Source: Highway Capacity Manual 2010, Transportation Research Board; Washington, DC;

2010.

2 ibid
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HCM 6th TWSC 2020 Baseline Condition

1. Pleasant Street & Main Street Weekday Morning Peak Hour
Intersection
Int Delay, siveh 42
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & & i
Traffic Vol, vehh 57 207 7 0 239 7T 10 58 27 9 12 39
Future Vol, vehth 57 207 7 0 238 7 10 5 27 9 12 3
Conbficting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Slop Stop
RT Channelized - - None - - None - - None - - None
Slorage Length - - - - - - - - - . - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 68 86 88 88 B8 B3 88 88 B3 B8 88
Heavy Vehicles, % 4 4 0 0 3 5 0 2 0 5 5 5
Mvmt Flow 65 235 8 0 272 8 11 66 31 10 14 44
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flaw All 280 0 0 243 0 0 674 649 239 694 649 276
Stage 1 - - . - 369 369 - 216 278 -
Stage 2 - - - - - - 305 280 - 418 I3 -
Critical Hdwy 4.14 - - 41 - - 71 652 62 715 655 629
Criticat Hdwy Slg 1 - - . - - - 61 552 - 615 555 -
Crilical Hdwy Sfg 2 - - - - - - 61 452 - 615 555 -
Follow-up Hdwy 2.236 - - 22 - - 35 4018 3.3 3.545 4.045 3345
Pot Cap-1 Maneuver 1271 - - 1336 - - 371 389 805 353 385 756
Stage 1 - . . - . - 655 621 - 124 676 -
Slage 2 - - - - - - 709 679 - 607 613 -
Platoon blocked, % - - - .
Mov Cap-1 Maneuver 1271 - - 1335 . - 324 366 805 280 362 756
Mov Cap-2 Maneuver - - - - - - 324 366 - 280 362 -
Slage 1 . - - - - - 616 584 - 681 676 -
Stage 2 - - - - - - 654 679 - 487 577
Approach EB WB NB SB
HCM Control Delay,s 1.7 0 16.3 13.1
HCM LOS c B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 426 1211 - - 1335 - - 53
HCM Lane V/C Ratio 0.253 0.051 - - - - - 0133
HCM Control Delay {s) 16.3 8 0 - 0 - - 134
HCM Lane LOS c A A - A - - B
HCM 95th %tile Q{veh) 1 02 - - 0 - - 05

G:\Projects\527 - Grafion 40B\Synchro\2020\527 Baseline AM.syn
MDM Transporiation Consultants, Inc,



HCM 6th TWSC
2: Ferry Street & Main Street

2020 Baseline Condition
Weekday Moming Peak Hour

Interseclion

Int Delay, siveh 1.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 3 4 ¥
Traffic Vol, veh/h 202 43 6 23 8 10

Future Vol, veh/h 202 43 6 211 38 10
Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Slop
RT Channelized - MNone - None - None
Slorage Length - - - - 0 -
Veh in Median Slorage,# 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 5 0 0 5 0 3
Mvmt Flow 217 48 6 248 4 N
Major/Minor Mafor{ Major2 Minor1
Contflicting Flow All 0 0 263 0 500 240
Stage 1 - - - - 240 -
Stage 2 - - - - 260 -
Critical Hdwy - - 41 - B4 623
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Slg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 3
Pot Cap-1 Maneuver - - 1313 - 534 796
Slage 1 - - - - 805 -
Slage 2 - - - - 788 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1313 - 531 796
Mov Cap-2 Maneuver - - - - 5 -
Stage 1 - - - - 805 -
Stage 2 - - - - 784 -
Approach EB WB NB
HCM Control Delay, s 0 0.2 11.9
HCMLOS B

Minor Lane/Major Mvimt NBLn1 EBT EBR WBL WBT

Capacity (vehsh) 571 - - 1313 -
HCM Lane V/C Ratio 0.09 - - 0.005 -
HCM Control Delay (s) 11.9 - - 78 0
HCM Lane LOS B - - A A
HCM 95th %tile Q{veh) 0.3 - - 0 -

G:\Projects\527 - Grafton 40B\Synchro\20201527 Baseline AM syn
MDM Transportation Consultants, Inc



HCM 6th TWSC
3: Main Street & Cross Street

2020 Baseline Condition
Weekday Moring Peak Hour

Intersection
Int Delay, sfveh 1.4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations 4 b L4
Traffic Vol, veh/h 27 194 194 710 32
Future Vol, veh/ 27 194 194 710 a3z
Confiicting Peds, #hr 0 0 ] 0 0 0
Sign Control Free Free Free Free Slop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 B3 88 88 88
Heavy Vehicles, % H 6 4 5 0 3
Mvmt Flow 31 220 220 8 11 36
MajoriMinor Major1 Maijor2 Minor2
Conflicting Flow All 228 0 - 0 506 224
Stage 1 - - - - 224 -
Slage 2 - - - - 282 -
Critical Hdwy 41 - - - 64 623
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - . - 54 -
Follow-up Hdwy 2.2 - - - 35 3.327
Pot Cap-1 Maneuver 1352 - - - 530 613
Stage 1 - - - - 818 -
Stage 2 - - - - 770 -
Pialoon blocked, % . . -
Mov Cap-1 Maneuver 1352 - - - 916 813
Mov Cap-2 Maneuver - - - - 516 -
Stage 1 - - - - 797 -
Stage 2 - - - - 770 -
Approach EB WB S8
HCM Contro! Delay,s 0.9 0 104
HCM 1.0S B
Minor Lane/Major Mymt EBL EBT WBT WBR SBLn1
Capacily (veh/h) 1352 - - - 115
HCM Lane VIC Rabo 0.023 - - - 0.067
HCM Control Delay {s) 1.7 0 - - 104
HCM Lane LOS A A - - B
HCM 85th %tile Q{veh) 0.1 - - - 02

G\Projects\527 - Grafton 40B\Synchro\20200\527 Baseline AM.syn
MDM Transportation Consultants, inc.



HCM 6th TWSC

4: Route 122 & Main Street

2020 Baseline Condition

Weekday Morning Peak Hour

Intersection
Int Delay, sfveh 3.9
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L d B
Traffic Vol, veh/h 11 205 180 401 199 12
Future Vol, veh/h 1 205 180 401 199 12
Conflicling Peds, #hr 0 0 ¢ 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 100 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 7 6 4 10 10
Mvmt Flow 12 220 194 431 214 13
Major/Minor Minor2 Majori Maior2
Conflicting Flow All 1040 221 227 0 - 0

Stage 1 221 - - - - -

Slage 2 819 - - - - -
Critical Hdwy 64 627 4.16 - - -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Sig 2 54 - - - - -
Follow-up Hdwy 3.5 3363 2.254 - - -
Pot Cap-1 Maneuver 257 806 1318 - - -

Slage 1 621 - - - - -

Slage 2 437 - - - - S
Platoon blocked, % - - -
Mov Cap-1 Maneuver 207 806 1318 - - -
Mov Cap-2 Maneuver 207 - - - - -

Stage 1 662 - - - - -

Stage 2 437 - - - - -
Approach EB NB SB
HCM Conlrol Delay, s 11.7 25 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h} 1318 - 207 806 - -
HCM Lane V/C Ratio 0.147 - 0.057 0273 - -
HCM Control Delay (s) B.2 0 234 114 - -
HCM Lane LOS A A C B - -
HCM 95th %tile Q{veh) 0.5 - 02 14 - -

G\Projects\527 - Grafton 40B\Synchro\2020\527 Baseline AM.syn
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HCM 6th TWSC 2027 No-Build Condition

1. Pleasant Street & Main Street Weekday Morning Peak Hour
Intersection
Int Delay, s/veh 44
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & & &
Traffic Val, vehh 61 222 8 0 256 8 11 62 20 10 13 42
Fulure Vol, veh/h 61 222 g 0 25 8 11 6 29 10 13 42
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Siop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 83 8688 83 8 88 B8 88 88 83 88
Heavy Vehicles, % 4 4 0 0 3 5 0 2 0 5 5 5
Mvmt Flow 68 252 9 0 291 9 13 70 33 11 15 48
Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 300 0 0 261 0 0 722 695 257 742 695 296
Stage 1 - - - - - - 395 395 - 296 296 -
Stage 2 - - - - - - 327 300 - 446 399 -
Critical Hdwy 4.14 - - 4 - - 71 652 62 715 655 625
Critical Hdwy Stg 1 - - - - - - B1 552 - 615 555 -
Critical Hdwy Stg 2 - - - - - - 61 552 - 615 555 -
Follow-up Hdwy 2236 - - 22 - - 35 4018 33 3.545 4045 3.345
Pot Cap-1 Maneuver 1250 - - 1315 - - 345 366 787 328 362 736
Stage 1 - - - - - - B34 805 - 706 663 -
Stage 2 - - - - - - 690 666 - 586 597 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1250 - - 1315 - - 206 342 787 252 338 736
Mov Cap-2 Maneuver - - - - - - 296 342 - 252 338 -
Stage 1 - - - - - - 593 566 - 660 663 -
Slage 2 - - - - - - 631 666 - 460 558 -
Approach EB WE NB SB
HCM Confrol Delay,s 1.7 0 17.6 138
HCM LOS c B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLni

Capacity {veh/h) 400 1250 - - 1315 - - 481
HCM Lane V/C Ralio 0.29 0.055 . - - - - 0.154
HCM Control Delay (s} 17.8 8 0 - 0 - - 138
HCM Lane LOS c A A - A - - B
HCM 85th %lile Q(veh) 12 02 - - 0 - - 05

G:\Projects\627 - Grafton 40B\Synchro\2020\527 No Build AM.syn
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HCM 6th TWSC

2; Ferry Street & Main Street

2027 No-Build Condition
Weekday Morning Peak Hour

Intersection
int Delay, siveh 1.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Y d %
Traffic Vol, veh/h 217 46 6 248 41 N
Fulure Vol, vehth 217 46 6 248 41 1"
Conflicting Peds, #hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 5 0 0 5 0 3
Mvmt Flow 233 49 6 267 4 12
Maior/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 0 282 0 537 258
Slage 1 - - - - 258 -
Slage 2 - - - - 279 -
Critical Hdwy - - 49 - 64 823
Critical Hdwy Sig 1 - - - - 54 -
Crilical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 3327
Pot Cap-1 Maneuver - - 1292 - 508 778
Stage 1 - - - - 790 -
Stage 2 - - - - 773 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1292 - 505 778
Mov Cap-2 Maneuver - - - - 505 -
Stage 1 - - - - 790 -
Stage 2 - - - - 769 -
Approach EB we NB
HCM Control Delay, s 0 0.2 124
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 545 . - 1292 -
HCM Lane V/C Ratio 0.103 - - 0.005 -
HCM Cantrol Delay (s} 124 - - 78 0
HCM Lane LOS B - - A A
HCM 85th %dlile Q{veh) 03 - - 0 -

G:\Projects\527 - Grafton 40B\Synchro\20201527 No Build AM syn
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HCM 6th TWSC
3. Main Street & Cross Street

2027 No-Build Condition
Weekday Moming Peak Hour

Intersection
Int Delay, sfveh 14
Moverment EBL EBT WBT WBR SBL SBR
Lane Configurations d b W
Traffic Vol, veh/h 29 208 208 8 11 M
Future Vol, veh/h 29 208 208 8 11 34
Conflicting Peds, #hr 0 0 0 ] 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Slorage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 0 6 4 5 0 3
Mvmt Flow 33 23 236 9 13 3
MajorMinor Major1 Major2 Minor2
Conflicting Flow All 245 0 - 0 543 241
Stage 1 - - - - M -
Slage 2 - - - - 302 -
Critical Hdwy 41 - - - 64 823
Critical Hdwy Stg 1 - - . - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy 22 - - - 35 337
Pol Cap-1 Maneuver 1333 - - - 504 795
Stage 1 - - - - B804 -
Slage 2 - - - - 755 -
Plaloon hlocked, % . - -
Mov Cap-1 Maneuver 1333 - - - 490 795
Mov Cap-2 Maneuver - - - - 490 -
Stage 1 - - - - 781 -
Stage 2 . - - - 755 -
Approach EB WB 58
HCM Control Delay, s 1 0 10.6
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLni
Capacity (veh/h) 1333 - - - 690
HCM Lane VIC Ratio 0.025 - - - 0.074
HCM Control Delay (s) [£:] 0 - - 106
HCM Lane LOS A A - - B
HCM 95ih %lile Q(veh) 0.1 - - - 02

G:\Projects\527 - Grafton 40B\Synchro\20200527 No Build AM.syn
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HCM 6th TWSC
4: Route 122 & Main Street

2027 No-Build Condition

Weekday Morning Peak Hour

Intersection

Int Delay, sfveh 4.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % F d B

Traffic Vol, veh/h 12 220 193 430 213 13
Future Val, veht/h 12 220 193 430 2913 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 100 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 99 93 9 83 93 92N
Heavy Vehicles, % 0 7 6 4 10 10
Mvmt Flow 13 237 208 462 229 14
Maijor/Minor Minor2 Major1 Major2
Conflicting Flow Al 1114 236 243 0 - 0

Stage 1 236 - - - - -

Stage 2 878 - - - - -
Critical Hdwy 64 627 4.16 - - -
Crifical Hawy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 3.5 3.363 2254 - - -

Pot Cap-1 Maneuver 232 791 1300 - - -

Slage 1 808 - - - - -

Stage 2 410 - - - - -
Platoon blocked, % - - -

Mov Cap-1 Maneuver 182 791 1300 - - -
Mov Cap-2 Maneuver 182 - - - - -

Stage 1 634 - - - - -

Stage 2 410 - - - - -
Approach EB NB SB
HCM Control Delay, s 12.3 28 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1300 - 182 ™ - -
HCM Lane V/IC Ratio 0.16 - 0.071 0.299 - -
HCM Control Delay {s) 8.3 0 263 115 - -
HCM Lane LOS A A D B -

HCM 85th %tile Q{veh) 0.6 - 02 13 - -

G:\Projects\527 - Grafion 40B\Synchrot20201527 No Build AM.syn
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HCM 6th TWSC 2027 Build Condition

1: Pleasant Street & Main Street Weekday Morning Peak Hour
Intersection
Int Delay, s/veh 45
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T 18 & & &
Traffic Vo, vehh 61 227 8 0 270 25 11 62 29 165 13 42
Future Vol, veh/h 61 227 8 0 270 25 11 62 29 15 13 42
Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - Nane - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - . 0 - - 0 -
Peak Hour Factor B8 88 88 88 B8 88 83 88 88 88 88 8B
Heavy Vehicles, % 4 4 0 0 3 5 0 2 0 5 5 5
Mvmt Flow 69 258 ] 0 307 28 13 T 33 17 15 48
Maior/Minor Majort Major2 Minor1 Minor2
Conflicting Flow Al 335 0 0 267 0 0 754 736 2863 7I3 726 3N
Stage 1 - - - - - - 401 401 - 321 32 -
Slage 2 - - - - - - 353 33 - 452 405 -
Critical Hdwy 414 - - 41 - - 71 652 62 715 655 6.25
Critical Hdwy Stg 1 - - - - - - 61 552 - 615 555 -
Critical Hdwy Stg 2 - - - - - - 61 5852 - 615 555 -
Follow-up Hdwy 2.236 - - 22 - - 35 4018 3.3 3545 4.045 3345
Pot Cap-1 Maneuver 1213 - - 1308 - - 328 346 781 312 3d7 T3
Stage t - - - - - - 630 &0 - 684 646 -
Stage 2 . - - - - - 668 643 - 5§81 593 -
Platoon blocked, % - - - .
Mov Cap-1 Maneuver 1213 - - 1308 - - 280 323 781 236 3H4 713
Mov Cap-2 Maneuver - - - - - - 280 323 - 236 324 -
Stage 1 - - - - - - 588 561 - 638 646 -
Stage 2 - - - - - - 609 643 - 454 553 -
Approach EB WB NB 8B
HCM Control Defay,s 1.7 0 18.6 15.2
HCM LOS c c

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR3BLni

Capacity {(veh/h) 380 1213 - - 1308 - - 43
HCM Lane VIC Ratio 0.305 0.057 - - - - - 0185
HCM Controf Delay (s) 186 81 0 - ¢ - - 152
HCM Lane LOS C A A - A - - C
HCM 95th %file Qfveh) 13 02 - 0 - - 07

G \Projects\527 - Grafton 40B\Synchro\20200527 Build AM.syn
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HCM 6th TWSC 2027 Build Condition

2; Ferry Street & Main Street Weekday Moring Peak Hour
Intersection

Int Delay, siveh 1.2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations » qd W

Traific Vol, veh/h 243 46 6 2567 41 1
Future Vol, veh/h 243 46 6 257 41 11
Conflicting Peds, #hr 0 0 ] 0 0 0

Sign Contral Free Free Free Free Siop Slop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 ] -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 5 0 0 5 0 3
Mvmt Flow 261 49 6 2716 44 12
Malor/Minor Maijor1 Major2 Minort
Conflicling Flow All 0 0 310 0 574 286
Stage 1 . - - - - 288 -
Stage 2 - - - - 288 -
Critical Hdwy - - 41 - 64 623
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 3377
Pot Cap-1 Maneuver - - 1262 - 484 1
Stage 1 - - - - 767 -
Stage 2 - - - - 766 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1262 - 481 751
Mov Cap-2 Maneuver - - - - 481 -
Stage 1 - - - - 767 -
Stage 2 - - - - 761 -
Approach EB WB NB
HCM Control Delay, s 0 02 12.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity {veh/h) 521 - - 1262 -
HCM Lane VIC Ratio 0.107 - - 0.005 -
HCM Contro! Delay (s) 12.7 - - 79 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 04 - - 0 -

G:\Projects\527 - Grafton 408\Synchro\20200527 Build AM.syn
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HCM 6th TWSC

3: Main Street & Cross Street

2027 Build Condition
Weekday Morning Peak Hour

Infersection
Int Delay, s/veh 15
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d b W
Traffic Vol, veh/h 3B/ 225 244 8 11 ¥
Future Vol, vehfh 38 225 214 B 11 ¥
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Centrol Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 0 6 4 5 0 3
Myt Flow 43 256 243 9 13 42
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 252 0 - 0 590 248
Stage 1 - - - 248 -
Stage 2 - - 342 -
Crilical Hdwy 41 - 64 623
Critical Hdwy Stg 1 - - 54 -
Critical Hdwy Slg 2 - - - - 54 -
Follow-up Hdwy 22 - - 35 3327
Pot Cap-1 Maneuver 1325 - 474 788
Stage 1 - - - 798 -
Stage 2 - - TH
Platoon blocked, % . -
Mov Cap-1 Maneuver 1325 - - - 456 788
Mov Cap-2 Maneuver - - - - 456 -
Stage 1 - 768 -
Stage 2 - - 724 -
Approach EB WB SB
HCM Conlrol Delay,s 1.1 0 10.8
HCM LOS 8
Minor Lane/Major Mvmt EBL. EBT WBT WBR SBln1
Capacity (veh/h) 1325 - - - 675
HCM Lane V/C Ratio 0.033 - - - 0.081
HCM Control Delay (s) 78 0 - 10.8
HCM Lane LOS A A - B
HCM 95th %file Q{veh) 0.1 - - 03
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HCM 6th TWSC
4: Route 122 & Main Street

2027 Build Condition
Weekday Morning Peak Hour

Intersection
Int Delay, siveh 43
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations  f 4 b
Traffic Vol, veh/h 15 234 198 430 2113 14
Future V!, veh/h 15 234 198 430 213 14
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Control Stop Slop Free Free Free Free
RT Channelized - None - None - None
Storage Length 160 0 . - - -
Veh in Median Storage, # 0 - - 0 ] -
Grade, % 0 - - 0 0 -
Peak Hour Factor 83 93 93 93 93 93
Heavy Vehicles, % 0 7 8 4 10 10
Mvmt Flow 16 252 213 462 229 15
MajorfMinor Minor2 Major1 Major2
Conflicting Flow Al 1125 237 244 0 - 0
Stage 1 237 - - - - -
Stage 2 868 - - - - -
Critical Hdwy 64 627 416 - - -

Critical Hdwy Sig 1 54 - - - s .
Critical Hdwy Stg 2 54 = -
Follow-up Hdwy 35 3363 2.254 - - -

Pot Cap-1 Maneuver 229 790 1299 - - -
Slage 1 807 - - - - -
Stage 2 405 - - - - -

Platoon blocked, % - - .
Mov Cap-1 Maneuver 178 790 1289 - - -
Mov Cap-2 Maneuver 178 - - e s -

Stage 1 629 - - - - -

Stage 2 405 - - - - -
Approach EB NB SB
HCM Control Delay, s 12.6 286 0
HCM LOS B
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 1299 - 118 790 - -
HCM Lane V/C Ratio 0.164 - 0.091 0.318 - -
HCM Control Delay (s} 83 0 272 17 - -
HCM Lane LOS A A D B - -
HCM 85th %tile Q{veh) 06 - 03 14 - -

G:\Projectst527 - Graflon 40B\Synchro\20200527 Build AM.syn
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HCM 6th TWSC 2027 Build Condition

5: Proposed Site Driveway & Main Street Weekday Morning Peak Hour
Intersection

Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NMBR

Lane Configurations S 4 %

Trafiic Vol, veh/h 261 10 9 264 31 26

Fulure Vol, veh/h 281 10 9 264 31 26
Confiicting Peds, #/r 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - ] 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 284 11 10 287 34 28
MajorfMinor Major1 Major2 Minor1
Conflicting Flow All 0 0 295 0 5§97 290
Stage 1 - - - - 290 -
Stage 2 - - - - 307 -
Critical Hdwy - - 412 - 642 622
Critical Hdwy Sig 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hawy - - 2.218 - 3518 31318
Pot Cap-1 Maneuver - - 1266 - 466 749
Stage 1 - - - - 759 -
Stage 2 - - - - 746 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1266 - 462 749
Mov Cap-2 Maneuver - - - - 462 -
Stage 1 - - - - 759 -
Stage 2 - - - - 73 -
Approach EB WB NB
HCM Conirol Delay, s 0 0.3 12.2
HCM LOS B

Minor Lane/Major Mvmt NBLnt EBT EBR WBL WBT

Capacity (vehth) 560 - - 1266 -
HCM Lane VIC Ratio 0.111 - - 0.008 -
HCM Control Delay (s) 12.2 - - 79 0
HCM Lane LOS B - - A A
HCM 95th %tile Q{veh) 04 - - 0 -
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HCM 6th TWSC 2020 Baseline Condition

1: Pleasant Street & Main Street Weekday Evening Peak Hour

Intersection

Int Delay, siveh 49

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & N & &

Traffic Vol, veh/h 60 288 g 22 266 8 7 3B 12 14 8 55

Future Vo, vehih 60 288 9 22 266 9 7 3B 12 14 53 55

Conflicting Peds, #hr 0 0 0 0 0 0 0 0 0 0 1] 0

Sign Contro} Free Free Free Free Free Free Slop Stop Stop Stop Step Stop

RT Channelized - - None - - None - - None - - None

Slorage Length - - - - - - - - - - - -

Veh in Median Storage, # - ] - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 90 90 90 9 9 S0 9 9 90 9 9 90

Heavy Vehicles, % 0 1 0 5 3 0 0 3 5 5 0

Mvmi Flow 67 320 10 24 2% 10 8 40 13 16 59 61

Major/Minor Major1 Maior2 Minor1 Minor2

Conflicting Flow All 306 0 0 330 0 0 88 813 325 835 813 301
Stage 1 - - - - - - 459 459 - 349 349 -
Stage 2 - - - - - - 409 354 - 486 464 -

Critical Hdwy 4.1 - - 415 - - 71 653 625 715 65 6.2

Critical Hdwy Stg 1 - - - - - - B1 553 - 615 65 -

Critical Hdwy Stg 2 - - - - - - B1 553 - 615 585 -

Follow-up Hdwy 22 - - 2245 - - 3.5 4.027 3.345 1545 4 33

Pot Cap-1 Maneuver 1266 - - 1213 - - 275 32 709 284 315 743
Stage 1 - - - - - - 586 565 - 661 637 -
Stage 2 - - - - - - 623 629 - 557 567 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1266 - - 1213 - - 199 285 709 232 288 743

Mov Cap-2 Maneuver - - - - - - 199 285 - 232 288 -
Stage 1 - - - - - - 548 528 - 618 622 -
Stage 2 - - - - - - 505 644 - 472 530 -

Approach EB WB NB S8

HCM Control Delay,s 1.3 0.6 196 19.5

HCM LOS c c

Minor Lane/Major Mvmt NBLnt EBL EBT EBR WBL WBT WBR SBLni

Capacity {veh/h) 308 1268 - - 1213 - - 383
HCM Lane V/C Ratio 0.198 0.053 - - 002 - - 0.34
HCM Control Detay (s) 19.6 8 0 - 8 0 - 185
HCM Lane LOS C A A - A A - c
HCM 95th %lile Q{veh) 0.7 02 - - 01 - - 16
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HCM 6th TWSC
2: Ferry Street & Main Street

2020 Baseline Condition
Weekday Evening Peak Hour

Intersection

Int Delay, sfveh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations > d Y

Traffic Vol, veh/h 261 B84 27 282 62 15
Future Vol, veh/h 261 84 27 262 62 15
Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Slop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 Y4
Heavy Vehicles, % 1 1 4 2 3 0
Mvmt Flow 278 89 29 279 66 16
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 37 0 660 323
Stage 1 - - - - 323 -
Slage 2 - - - - 337 -
Critical Hdwy - - 44 - 643 62
Critical Hdwy Stg 1 - - - - 543 -
Critical Hdwy Stg 2 - - - - 543 -
Follow-up Hdwy - - 2.238 - 3527 33
Pot Cap-1 Maneuver - - 118 - 426 123
Stage 1 - - - - 732 -
Stage 2 - - - - 72 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1181 - 44 723
Mov Cap-2 Maneuver - - - - 414 -
Stage 1 - - - - 732 .
Slage 2 - - - - 700
Approach £B WB NB
HCM Control Delay, s 0 08 14.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1i EBT EBR WBL WBT

Capacity (veh/h) 452 - - 118 -
HCM Lane VIC Ratio 0.181 - - 0.024 -
HCM Control Delay (s} 14.7 - - Bi 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 07 - - 01 -
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HCM 6th TWSC

3: Main Street & Cross Street

2020 Baseline Condition
Weekday Evening Peak Hour

Intersection
Int Delay, siveh 2
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations g b W
Traffic Vol, vehh 47 213 247 15 15 56
Future Vo!, veh/h 47 213 247 15 15 o6
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Slorage Length - - - - 0 -
Vieh in Median Storage, # - 0 ¢ - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Faclor 84 B84 84 B4 84 B4
Heavy Vehicles, % 3 2 2 0 0 2
Mvmt Flow 56 254 204 18 18 &7
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 312 0 - 0 669 303
Stage 1 - - - - 303 -
Stage 2 - - - - 366 -
Critical Hdwy 4.13 - - - 64 622
Critical Hdwy Sig 1 - - - - 54 -
Critical Hdwy Sig 2 - - - - 54 -
Follow-up Hdwy 2.227 - - - 35 3318
Pot Cap-1 Maneuver 1243 - - - 428 737
Stage 1 - - - - 754 -
Stage 2 - - - - 706 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1243 - - - 404 73
Mov Cap-2 Maneuver - - - - 404 -
Stage 1 - - - - 715 -
Stage 2 - - - - 708 -
Approach EB WB SB
HCM Control Delay,s 1.5 0 11.6
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1243 - - - 628
HCM Lane V/C Ratio 0.045 - - - 0135
HCM Control Delay (s) 8 0 - - 186
HCM Lane LOS A A - - B
HCM 85th %tile Q(veh) 0.1 - - - 05
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HCM 6th TWSC

4: Route 122 & Main Street

2020 Baseline Condition

Weekday Evening Peak Hour

Intersection
Int Delay, siveh 5.2
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations 5 Fr d b
Traffic Vol, veh/h 27 220 239 333 503 M4
Fulure Vol, veh/h 27 220 239 333 503 M
Conflicting Peds, #/nr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Slorage Length 100 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 97 9 9% 9 9 9
Heavy Vehicles, % 0 1 2 4 1 0
Mvmt Flow 28 227 246 M3 519 35
Major/Minor Minor2 Major1 Major2
Conflicting Flow Al 1372 537 554 0 . 0

Stage 1 537 - - - - -

Stage 2 835 - - - -
Critical Hdwy 64 621 412 - -
Critical Hdwy Stg 1 5.4 - - - -
Critical Hdwy Stg 2 54 - - - - -
Follow-up Hdwy 3.5 3309 2218 - - -
Pot Cap-1 Maneuver 163 546 1016 - - -

Stage 1 590 - - - - -

Stage 2 429 - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 114 546 1016 - - -
Mov Cap-2 Maneuver 114 - - - - -

Stage 1 414 - - - -

Stage 2 429 - - - - -
Approach EB NB 8B
HCM Conirol Delay, s 19.5 4 1]
HCM LOS c
Minor Lane/Major Mvmt NBL NBTEBLni EBLn2 SBT SBR
Capacity (veh/h) 1016 114 548 - -
HCM Lane V/C Ratio 0.243 - 0.244 0415 - -
HCM Control Delay (s) 97 0 465 16.2 - -
HCM Lane LOS A A E c - -
HCM 95th %tile Qfveh) 1 - 09 2 - -

G:\Projects\527 - Grafion 40B\Synchro\2020\527 Baseline PM.syn
MDM Transportation Consultants, Inc.



HCM 6th TWSC 2020 No-Build Condition

1. Pleasant Street & Main Street Weekday Evening Peak Hour
Intersection
int Delay, s/veh 5.5
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & $ & &
Traffic Vol, veh/h 64 309 10 24 285 10 8 3 13 15 5 59
Future Vol, veh/h 64 309 10 24 285 10 8 3 13 15 5 59
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Controi Free Free Free Free Free Free Siop Slop Slop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9 9 9 9 9 9 9 90 9 9 9 90
Heavy Vehicles, % 0 1 0 5 3 0 0 3 5 5 0 0
Mvmt Flow 71 343 11 271 M7 N 9 43 14 17 63 66
Major/Minor Maijor1 Maijor2 Minos1 Minor2
Conflicting Flow All 328 0 0 354 0 0 932 873 349 896 873 323
Stage 1 - - - - - - 491 491 - 3 N -
Stage 2 - - - - - - 441 382 - 519 496 -
Critical Hdwy 4.1 - - 415 - - 71 653 625 715 65 62
Critical Hdwy Stg 1 - - - - - - 61 553 - 615 65 -
Critical Hdwy Sig 2 - - - - - - 61 553 - 615 &5 -
Follow-up Hdwy 22 - - 2.245 - - 3.5 4027 3.345 3.545 4 33
Pot Cap-1 Maneuver 1243 - - 1188 - - 249 287 688 258 291 723
Stage 1 - - - - - - 563 546 - 638 619 -
Slage 2 - - - - - - 599 611 - 534 549 -
Ptatoon blocked, % - . - -
Mov Cap-1 Maneuver 1243 - - 1188 - - 171 259 688 204 263 723
Mov Cap-2 Maneuver - - - - - - 17 259 - 204 283 -
Stage 1 - - - - - - 523 507 - 593 602 -
Stage 2 - - - - - - 474 594 - 444 510 -
Approach EB WB NB SB
HCM Control Delay, s 1.3 06 221 22.3
HCM LOS c c

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity {veh/h) 2f7 1243 - - 1188 - - 352
HCM Lane V/C Ratio 0.241 0.057 - - 0.022 - - 0414
HCM Controf Delay (s) 221 84 0 - 81 0 - 223
HCM Lane LOS c A A - A A - c
HCM 951th %tile Q{veh) 09 02 - - 01 - - 2
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HCM 6th TWSC
2: Ferry Street & Main Street

2020 No-Build Condition
Weekday Evening Peak Hour

Iniersection
Int Delay, s/veh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations b g %
Traffic Vol, veh/h 280 90 29 81 66 16
Future Vol, veh/h 280 9 29 281 66 16
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Slop
RT Channelized - None - None - None
Storage Length . - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Faclor 94 94 94 94 94 94
Heavy Vehicles, % 1 1 4 2 3 0
Mvmt Flow 298 96 3 299 0 17
Major/Minor Major1 Major2 Minor1
Conflicting Flow Al 0 0 394 0 707 346
Stage 1 . - - - 346 .
Stage 2 - - - - 361 -
Crilical Hdwy - - 414 - 643 62
Crilical Hdwy Stg 1 - - - - 543 -
Critical Hdwy Stg 2 - - - - 543 -
Follow-up Hdwy - - 223 - 3527 33
Pot Cap-1 Maneuver - - 1154 - 400 702
Slage 1 - - - - T4 -
Stage 2 - - - - 703
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1154 - 387 702
Mov Cap-2 Maneuver - - - - 387 -
Stage 1 - - - - 714 .
Slage 2 - - - - 681
Approach EB WB NB
HCM Contrel Delay, s 0 08 157
HCM LOS c

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity {veh/h) 424 - - 1154 -
HCM Lane V/C Ratio 0.206 - - 0.027 -
HCM Conlrat Delay (s) 15.7 - - 82 0
HCM Lane LOS ) - - A A
HCM 95th %tile Q(veh) 08 - - 01 -
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HCM 6th TWSC

3: Main Street & Cross Street

2020 No-Build Condition
Weekday Evening Peak Hour

Intersection
Int Delay, s/veh 2.1
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations d b L4
Traffic Vol, veh/h 50 228 265 16 16 60
Future Vol, vehth 50 228 265 16 16 60
Conflicting Peds, #ftr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Slop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 o - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Faclor B4 84 84 84 B4 B4
Heavy Vehicles, % 3 2 2 0 ] 2
Mvmt Flow 60 211 35 19 19 N
Major/Minor Major1 Major2 Minor2
Conflicting Flow Al 334 0 - 0 716 325
Stage 1 - - - 325 -
Stage 2 - - - -39 -
Critical Hdwy 4.13 - - - 64 622
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Sig 2 - - - - 54 -
Follow-up Hdwy 2227 - - - 35 3318
Pot Cap-1 Maneuver 1220 - - - 400 716
Stage 1 - - - - 737 -
Slage 2 - - - - 688 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1220 - - - 37 T8
Mav Cap-2 Maneuver - - - - I -
Stage 1 - - - - 694 -
Stage 2 - - - - 688 -
Approach EB WB 5B
HCM Conirol Delay,s 15 0 12
HCM LOS B

Minor Lane/Major Mvmi EBL EBT WBT WBR SBLn1
Capacity {veh/h) 1220 - - - 602
HCM Lane V/C Ratio 0.049 - - - 015
HCM Control Delay {s) 8.1 0 - - 12
HCM Lane LOS A A - - B
HCM 95th %tile Q{veh}) 02 - - - 05
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HCM 6th TWSC
4: Route 122 & Main Street

2020 No-Build Condition

Weekday Evening Peak Hour

Interseclion

Int Delay, siveh 59

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations Y f d b

Traffic Vol, veh/h 29 236 286 357 539 36
Future Vol, veh/h 29 236 256 357 539 @
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Conlrol Stop Slop Free Free Free Free
RT Channelized - None - None - None
Storage Length 100 0 - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 9 9 9 97 97 97
Heavy Vehicles, % 0 1 2 4 1 0
Mvmt Flow 30 243 264 368 556 37
Major/Minor Minor2 Major1 Major2
Conflicting Flow Al 1471 575 593 0 - 0

Stage 1 575 - - - -

Stage 2 896 - - - - -
Critical Hdwy 64 621 412 - - -
Critical Hdwy Stg 1 54 - - - - -
Critical Hdwy Stg 2 54 - . - - -
Follow-up Hdwy 35 3309 2.218 - - -

Pot Cap-1 Maneuver 141 519 983 - - -

Stage 1 567 - - - - -

Stage 2 402 - - - - -
Plaloan blocked, % - - -

Mov Cap-1 Mansuver 93 519 983 - - -
Mov Cap-2 Maneuver 93 - - - - -

Slage 1 375 - - - - -

Slage 2 402 - - - - -
Approach EB NB S8
HCM Confrol Delay, s 226 4,2 0
HCM LOS C
Minor Lane/Major Mvmt NBL NBTEBLn1EBLn2 SBT SBR
Capacity (veh/h) 983 - 93 519 - -
HCM Lane V/C Ratio 0.268 - 0321 0.469 - -
HCM Control Delay (s) 10 0 611 179 - -
HCM Lane LOS B A F C - -
HCM 85th %etile Q(veh) 11 - 12 25 - -
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HCM 6th TWSC 2020 Build Condition

1: Pleasant Street & Main Street Weekday Evening Peak Hour
intersection
Int Delay, sfveh 7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR §&BL S8BT SBR
Lane Configurations F: 8 & & T °8
Traffic Vol, veh/h 64 325 10 24 295 21 B ¥ 13 34 5 59
Future Vol, veh/ 64 325 10 24 205 2N 8 3 13 M 5 5
Conflicting Peds, #mr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Slorage Length - - - - - - - - - - - -
Veh in Median Slorage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - g -
Peak Hour Factor 8 90 90 90 90 9 9 9 9@ 9 90 90
Heavy Vehicles, % 0 1 0 5 3 0 0 3 5 5 0 0
Mvmt Flow 71 381 11 27 38 23 9 43 14 38 63 66
Major/Minor Major1 Maijor2 Minor1 Minor2
Conflicting Flow All KEY 0 0 32 0 0 967 914 367 931 908 340
Stage 1 - - - - - - 509 509 - 394 394 -
Stage 2 - - - - - - 458 405 - 537 544 -
Critical Hdwy 41 - - 415 - - 71 653 625 715 65 6.2
Critical Hdwy Stg 1 - - - - - - 61 553 - 615 55 -
Critical Hdwy Stg 2 - - - - - - 81 553 - 615 55 -
Follow-up Hdwy 22 - - 2.245 - - 35 4027 3.345 3545 4 33
Pot Cap-1 Maneuver 1219 - - 1170 - - 2 272 672 244 277 107
Stage 1 - - - - - - 550 536 - 625 609 -
Stage 2 - - - - - - 587 597 - 522 539 -
Flatoon blocked, % - - - -
Mov Cap-1 Maneuver 1219 - - 170 - - 189 245 672 191 249 707
Mov Cap-2 Maneuver - - - - - - 159 245 - 191 249 -
Stage 1 - - - - - - 509 49 - 579 M -
Stage 2 - - - - - - 462 580 - 432 499 -
Approach EB WB NB S8
HCM Control Delay,s 1.3 0.6 234 30
HCMLOS c D

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnt

Capacity {veh/h) 262 1219 - - 1170 - - 306
HCM Lane V/C Ratio 0.254 (.058 - - 0.023 - - 0.545
HCM Conirol Delay (s) 234 84 0 - 81 0 - 30
HCM Lane LOS C A A - A A - D
HCM 95th %tile Q(veh) 1 02 - - 01 . - N
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HCM 6th TWSC 2020 Build Condition

2: Ferry Street & Main Street Weekday Evening Peak Hour
Intersection
Int Delay, siveh 2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations b qd W
Traffic Vol, veh/h 287 90 29 310 66 16
Future Vol, veh/h 207 9 29 310 66 16
Conflicting Peds, #hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Slop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 1 1 4 2 3 0
Mvmt Flow 36 9% 31 3B 7O 17
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 412 0 756 364
Stage 1 - - - - 364 -
Stage 2 - - - - 392 -
Critical Hdwy - - 414 - 643 62
Critical Hdwy Stg 1 - - - - 543 -
Crilical Hdwy Stg 2 - - - 5.43 -
Follow-up Hdwy - - 2236 - 3521 33
Pot Cap-1 Maneuver - - 1136 - 374 685
Stage 1 - - - - 701 -
Stage 2 - - - - 681 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1136 - 362 685
Mov Cap-2 Maneuver - - - - 362 -
Stage 1 - - - - T -
Stage 2 - - - - 659 -
Approach EB WwB NB
HCM Conirol Delay, s 0 0.7 16.5
HCM LOS c

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/) 399 - - 1136 -
HCM Lane V/C Ratio 0.219 - - 0027 -
HCM Control Delay {s) 16.5 - - 83 0
HCM Lane LOS (¢ - - A A
HCM 95th %tile Q{veh) 0.8 - - 041 -
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HCM 6th TWSC 2020 Build Condition

3. Main Street & Cross Street Weekday Evening Peak Hour
Intersection
Int Delay, sfveh 23
Movement EBL EBT WBT WBR SBL SER
Lane Configurations 4 b L
Traffic Vol, vehth 56 239 284 16 16 70
Future Vol, veh/h 56 239 284 16 16 70
Conflicting Peds, #fhr 0 0 0 0 0 0
Sign Contral Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 84 B4 B4 B84
Heavy Vehicles, % 3 2 2 0 0 2
Myt Flow 67 285 338 19 19 83
Major/Minor Major1 Major2 Minor2
Conflicting Flow Al 357 0 - 0 767 348
Stage 1 - - - - 348 -
Slage 2 - - - - 49 -
Critical Hdwy 413 - - - 64 622
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy 2.227 - - - 35 3318
Pot Cap-1 Maneuver 1196 - - - 373 695
Stage 1 - - - - 719 -
Stage 2 - - - - 668 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1186 - - - 348 695
Mov Cap-2 Maneuver - - - - 348 -
Stage 1 - - - - 6 -
Stage 2 - - - - 668 -
Approach EB WB 5B
HCM Conlrol Delay,s 1.6 0 124
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLnt
Capacily (veh/n) 1196 - - - 586
HCM Lane VIC Ratio 0.056 - - - 0175
HCM Control Delay (s) 8.2 0 - - 124
HCM Lane LOS A A - - B
HCM 951h %itile Q(veh) 0.2 - - - 06
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HCM 6th TWSC 2020 Build Condition

4: Route 122 & Main Street Weekday Evening Peak Hour
Intersection
Int Delay, siveh 6.3
Movement EBL EBR NBL NBT SBT SBR
Lane Configuralions " f d b
Traffic Vo, vel/h 31 245 272 357 538 39
Future Vol, veh/h 31 245 272 357 539 39
Conflicting Peds, #/hr 0 ] 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 100 0 - - - -
Vieh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 1] 0 .
Peak Hour Factor 97 97 97 97 97 97
Heavy Vehicles, % 0 1 2 4 1 0
Mymt Flow 32 253 280 368 556 40
MajoriMinor Minor2 Major1 Major2
Confiicting Flow Al 1504 576 596 0 - 0
Stage 1 576 . - - - -
Stage 2 928 . - - - -
Critical Hdwy 64 621 412 - . -

Critical Hdwy Stg 1 5.4 - - . z .
Crilical Hdwy Stg 2 54 - -
Follow-up Hdwy 35 3309 2218

Pol Cap-1 Maneuver 135 519 980
Stage 1 566 - - - -
Stage 2 388 - . - .

Piatoon blocked, % -
Mov Cap-1 Maneuver 87 519 980 . - .
Mov Cap-2 Maneuver 87 - - z 2 u

Stage 1 383 . . -

Stage 2 388 - . -
Approach EB NB SB
HCM Conlro! Delay,s 24 44 0
HCM LOS c
Minor Lane/Major Mvmt NBL. NBTEBLn1 EBLn2 SBT SBR
Capacity (veh/h) 980 - & 519 - -
HCM Lane V/C Ratio 0.286 - 0.367 0.487 - -
HCM Control Delay (s) 101 ¢ 687 183 - -
HCM Lane LOS B A F c - -
HCM 95th %tile Q{veh) 1.2 - 14 26 - -
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HCM 6th TWSC 2020 Build Condition

5. Proposed Site Driveway & Main Street Weekday Evening Peak Hour
Intersection

Int Delay, siveh 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations > d %

Traffic Vol, veh/h 337 3% 29 39 20 17

Fulure Vol, veh/h 337 3B 29 39 AN 17
Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Slop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor %2 92 92 92 92 @2
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 366 38 32 M7 3 18
Major/Minor Major1 Major2 Minor1
Confiicing Flow All 0 0 404 0 79% 385
Stage 1 - - - - 385 -
Stage 2 - - - - 4N -
Critical Hdwy - - 412 - 642 6.22
Crilical Hdwy Stg 1 - - - - 542 -
Critical Hdwy Stg 2 - - - - 542 -
Follow-up Hdwy - - 2218 - 3518 3.318
Pot Cap-1 Maneuver - - 1155 - 356 663
Stage 1 - - - - 688 -
Stage 2 - - - - 669 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 11585 - 344 o663
Mov Cap-2 Maneuver - - - - 344 -
Stage 1 - - - - 668 -
Stage 2 - - - - 648 -
Approach EB WB NB
HCM Control Delay, s 0 07 14.1
HCM LOS B

Minor Lane/Major Mvrnt NBLn1 EBT EBR WBL WBT

Capacity (veh/) 438 - - 1155 -
HCM Lane V/C Ralio 0.094 - - 0.027 -
HCM Control Delay (s) 14.1 - - 82 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.3 - - 01 -
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